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FOREWNRD

This Final Report for the Naval Air Basic Training Command (CNABATRA) Manpower
Allocation HModel and Productivity Measurement Model! is submitted in performance of
Cuntract No. N00022-69-C-0100. The report describes model formulation, assumptions
and the data base used to demonstrate model operations. OQutputs for models are
separately bound. Operationa! instructions and computer program documentation are
provided in a Users Manual.




SUMMARY

The Manpower Allocation Model (MAM) and Productivity Measurement Model (PMM) for
CNABATRA were developed to provide Navy management with tools for improved manpower
planning, programming, and budgeting. Development of the models included an investi-
gation of the available data and an analysis of the processes which take place at

the various CNABATRA facilities. After the models were then formulated, computer
programs were written, tested. and run using available data. The resulting models
incorporate the previously developed manpower allocation models for NAS Saufley,
Whiting, and Ellyson.

The MAM provides the quantitative means of examining manpower requirements for:

NAS Persacola and associated Training Squadcons VT4, VT6, and VT10.
NAS Meridian and associated Training Squadrons VT7 and VT9,

Naval Aviation Schools Command (NAVSCOLCOM).

CNABATRA Staff

CNATRA Staff

Naval Aviation Museum
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as well as previously developed models for NAS Saufley, NAS Ellyson, and NAS
Whiting to support a range of pilot training rates in increments selected by the
user. The annual pilot training rates used to run the model were related to CNATRA
training loads of from 2000 to 4000 pilots per year in increments of 250. The

MAM was developed using the technique of process analysis to examine the work flow
of the CNABATRA facilities. Process analysis provides the mathematical! structure
for the model in terms of iabor inputs, intermediate products, and final outputs
(trained pilots). This structure, combined with linear programming techniques, is
used to determine the optimum (least-cost) manpower requirements for a particular
pilot training rate. The effects, in terms of manpower and costs, of policy con-
straints imposea c¢a the number of use of particular labor skill categories can
also be analyzed.

The model incorporates the Resource Management System (RMS) Project -PRIME cost and
subcost center identification organization. The model is designed to use data from
RMS PRIME, OPNAV 5320, Enlisted Distribution and Verification Reports (BUPERS Report
1080-14), and Student Training Progress Critique. Other sources of data can also be
used.

For each pilot training rate, the manpower requirements for each subcost center are

specified in terms of the billet identification, the labor skill category. The labdor
skill category is further defined in torms of labor classification: officer, warrant

1. Manpower Allocation Model, Volume 1, Final Report, Contract N0OG022-69-0076,
Mellonics Systems Development Division, Litton Systems, Inc., 16 May 1969.
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officer, enlisted men, graded civilians, and ungraded or wage board civilians. The
appropriate designator for officers, the rating for enlisted men, and the series
for civilian personnel are specified. MWhere appropriate, based on input data, the
NEC/NOBC are identified. The rank, rate, or grade is also listed to indicate the
proficiency level of the labor skill,

The model provides the required manhours per month, the equivalent number of people
in each labor skill category, and summaries for the cost center. It also determines
the required units for each subcost center functioning with the optimum manning.

In addition to this output, other data is available from the linear programming -
algorithm which can be extremely useful to a manpower requirements analyst. This
includes information concerning marginal values, transfer prices, rangés and interj
relatiohships of the inputs, intermediate products, and final outputs at optimality.
Because of the lack of realistic constraints (upper and lower bounds) and a range of
technologies, however, the solutions provided in demonstrating model operaiioﬁ do
not reflect the total model capability.

Based on the structure, inputs,and outputs of the CNABATRA activities, the PMM-was
developed to provide conventional productivity measures, productivity indices, and
aggregate productivity indices.

The PMM is intended to provide managers with a means of comparing an activity's
performance to particular standards. It may also be used to compare the perform-
ance of similar and dissimilar activities.

The PMM uses the monthly RMS PRIME 7000-8 and 7000-9 reports as its source of data.
Types of data taken from these reports are the work units accomplished, together
with labor hours and dollars expended. The standard productivity index may be
specified by the user. The PMM computes a cumulative average of productivity
indices for each subcost center that may be used as the standard. Other standards,
such as engineered standards may be used. The Manpower Allocation Model (MAM)
determines the optimal manning and associated optimal work units for each subcost
center necessary to support a particular pilot training rate. This data may be
used to form standards for use in the PMM, :

Thus, the PMM can be used independently or in conjunction with MAM, Both models
utilize the RMS data base structure. By providing the actual ratio of outputs to
labor costs and manhours, the PMM can verify the predicted optimal ratio of output
to inputs generated by the MAM,

A general framework is also provided for operaticnally implementing the models in
order to satisfy data requirements in the DoD Planning, Programming, and Budgeting

System (PPBS).

A users manual containing operational instructions and computer program documentation
is available under separate cover.
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OBJECTIVE OF STUDY

The MAM was ceveloped to provide management with a tool for determining the
optiwal allocation, computation, and justification of manp- er requirements
for three naval air staticns and their associated squadrons and staff of
CRABATRA. The PMM was developed to provide management with an ability to
evaluate and compare manpower performance. The Chief of Naval Air Basic
Training (CNABATRA) is the primary activity in the Navy pilot training
process, The Navy Flight Officer (NFO) program is also conducted under

the cognizant of CNABATRA.

The Manpower Allocation Model (MAM) developed under this study is required to deter-
mine current and future optimal (least-cost) manpower requirements for the following
activities of CNABATRA:

»

NAS Pensacola and associated Training Squadrons VT4, VYT6, and VT10.
NAS Meridian and associated Training Squadrons ¥T7 and VT9,

Naval Aviation Schools Cosmand (NAVSLOLCOM),

CRABATRA Staff

CNATRA Staff

Nava. Aviation Museum
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As designed, these models are compatible with others previously developed for NAS
Saufley, NAS Ellyson, and NAS Mhiting.

The objective of MAM development was to enable management to rapidly predict man-
powsr requirements for CNABZTRA to suppor: various training loads. The sodel was
specifically run to determine manpower requirements for four pilot training rates
in the range from 2000 to <000 pilots per year. Other beginning (lowest), ending
(highest), and incremental output levels may alsn be employed. An optimal alloce-
tion (least-cost mix) of these requirements by function, category, grade, an:
required skill level aay also be determined. The NAM further was to provide
nanagement with the ability to examine the effect of manpower policy constraints
on the sanpower allocation and assoctieted custs. The Productivity Measurgment
Node! was developed using the same data Dase as the MAN. The purpose of the mode!l
fs to form conventional productivity messures, productivity indices. Tae objective
in applying the models is to use the MAM $a order to produce optisum sanpowar and
output requiremsats and to ute the PN in order to verify performance.
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SYSTEM DESCRIPTION

The Manpower Allocation Model rcflects the interrelationships of primary
and support activities within the CNABATRA command structure.

Within the CNABATRA command structure there are five naval air stations and ten
associated training squadron. directly involved in the Navy pilot training process.

In addition, there are several supporting activities unde~ the cognizance of CNACATRA.
The MAM correlates the complex interrelationships of all these activities and erabies
mansgement to determine CNABPTRA's current and future optimal manpower requirements.
figure '-1 shows the CNABATRA organfization structure, -

TRAINING. . - - L e
~ " CARRIER . CWABATRA: "

v iAo
DETACHMENY -

HAYSCOLCON

TEmee w SUP'CR‘I‘
ACTEVITIZS ODELED Fos PREVIOUS 3TudY

ACTIVITIES MODELED FOS THIS STuDY'

figyre 1-1, Organitation of CMABATRA
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PLAN OF STUDY FOR MAHM

The approach taken involved an analysis of the pilot training and NFQ
programs, setting up a production function, and then determining the

least-cost mix of labor inputs to produce a specified pilot training output.

- Improved source-data collection systems such as RMS PRIME have provided a reliable
and comprehencive Navy-wide data base. This permits the application of more object-
ive and quantitétive techniques in determining and allocating manpower requirements
for functions performed ashore.

A As a first step of this study, it was necessary to consider a large number of inter-
connected intermediate prbducts for each type of activity (RMS PRIME subcost centers)
in the two naval aif stations and associated squadrons, schocls, and staff functions
studied. A p}oce:s analysis technique was employed which deals with the interrela-
tionshipsAof these subcost centers, and the identification of alternative processes
for operating and correlating them in the context of the overall program objective.

A basic assumption of this technique is that a li~near relationship exists between
variable labor inputs (manpower and untrained pilots), intermediat~s outputs (those
products which are consumed internally within the organization), and final oitputs
(trained pilots). The result of this analysis is the selection of the "best" pro-
cesses for securing efficient utilization of resources within imposed constraints.

Programs developed under this study described the process analysis for the twe naval
air stations and provided data in a format suivable for a linear programming soiu-
tion. The objective function was tc minimize the total cost of the labor inputs.
‘Several possible constraints were considered. Not all of these were =2xercised,
however, in generating the manpower requirements present in this report.

One of the model requirements was the ability to incrementally vary.the pilot train-
ing rate (PTR) and to incorporate certain constraints on labor (e.g., limits on
civilian personnel). Non-negative constraints must be imposed on all variables

since negative labor or cost has no economic meaning. Another requirement in develop-
ing the model is that the pilot training and NFO training programs be uniquely treated
in the model structure to examine impact on manpower requirements from fluctuations

ir output for either program,

In the overall plan of study for development of the model, process analysis was used
te describe the flow of inputs and outputs, as well as the consumption of intermedi-
ate products. The RMS PRIME subcost center and cost center structure was the basis

for the process analysis. Within this basic structure, the model had to examine all
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feasibie levels of activity solutions and then arrive at an optimal activity level,
The solution then had to be translated into manpower requirements.

In the study plan, the following specific considerations were implemenied:

1. Mathematical statements of functional relationships at NAS Pensacola
and NAS Meridian between specific manpower inputs, interr.2c.ate pro-
ducts, and outputs at the selected levels in the CNATRA pil»t training
program and in the CNATRA Naval Flight Officer (NFO) program.

2. Mathematical statements of functional relationships of intermediate
products consumed by portions of the Pensacola complex, which are
sensitive to the CNATRA programs, and those consumed by remaining
tenant activities in the Pensacola complex.

3. Aggregation and synthesis of these relationships within the framework
of process analysis to a manpower allocation model that specified the
optimal mix of manpower over time to achieve specified output levels
within stated or explicitly assumed policy and environmental constraints.

4, Constraints on basic manpower resources available to CNABATRA. T

5. Aggregation and synthesis of these relationships with CNABATRA
activities previously modeled.

-~
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GENERAL DESCRIPTION OF THE PRODUCTIVITY MEASUREMENT MODEL AND ITS QUTPUT

At different levels of command, different types and amounts of information

are required. The PMM produces detailed productivity measures at the lower
leve'!, where the detailed RMS PRIME data is gathered. It also synthesizes
these measures to provide high level commanders with the meaningful overviews.

Regulér and timely reports on productivity levels and trends are needed at all levels
for effective management, planning, and allocation of the limited resources available.
However, the need for, and scarcity of, meaningful productivity measures is especial-
ly acute at the high levels of command. The detailed information which is collected
by the RMS PRIME system for each cost and subcost center is generally most useful to
the lower level commanders. From their detailed knowledge of an individual center's
situations, they can almost intuitively judge its productivity. Higher level comman-
ders require that large amounts of detailed information be synthesized to give an
.overall analysis of the command. Since the timeliness of a report affects its use-
fulness, the computer program system to implement the PMM is designed to facilitate
the application of RMS PRIMF data to the model and to speed productivity reporting.

The PMM for CNABATRA forms a variety of productivity measures tailored to the needs
of managers at each level of command. From the basic RMS data for individual subcost
centers, the PMM forms productivity measures which are then aggregated to successive-
1y high Tevels.

For each subcost center in CNABATRA, the productivity measurement model forms two
conventional productivity measures: output per manhour and output per labor dollar
{see Figure 1-2). ‘'The output per dollar is then divided by the standard for the sub-
cost center to form a productivity index.

PRODUCTIVITY mEASURES
FCA COST CentEnr L
ate 0: *4T1008
NehoS. PERTDIAN A%R 1040

»

e

:EEE'E:" : oug patug oave cowvenTy tucTIviTYS "-Hm!o'! ;:gg; E $ 1m‘ E
N . . . ] !-'mrnmn soveese R PRt TIvLITe
AT ceare E Wit T owdbes ° MR E -m 'Lnémua' votten et m:‘v §‘°’s‘7mb.“§
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2§i§ :5.'-\|!‘:£A~:-. :G«JNIC s%fl !2 f 16 3 ' . “:i ‘ F} { N . §z

snanseavt sucS33T1THYY "Searueanenrs §

R . . =l R

Figure 1-2. Sample Printout of Cost Center Aggregate Productivity Measurements
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Since each subcost center's productivity index (Pl) is formed by comparino {ts actual

productivity with its own standard, the PI is normalized. " They can then be meaning-

fully compared both horizontally among similar subcost centers at different bases,
and vertically among different subcost centers at the same base. :

N

The productivity measures, and the data used to form them, are printed out‘for each
subcost center in a cost center. Then the PMM FTorms an aggreqate prbductiiity~1nﬂex
for the cost center. This aggregate productivity index {5 formed by dividing the .
total labor cost for the cost center into a measure of the total value of the output

of that cost center. This value of output (z2nalogous to a "transfer value" in econ-

omist's terminology) is titled Production Measure in the PMM printout. The prirted
value is derived by multiplying the number of work units produced in each subcost
center times the standard cost of these work units {i.e., the 1nverse of the standard
output per labor dollar),

For each command, the PMM reprints the productivity indices of the subordinate cost
centers and forms an aggregate productivity index for the command by comparing the
sum of the labor costs to the sum of the production measures (see Figure 1-3). Simi-
Jarly, the PMM forms an overall productivity for CNABATRA (see Figure 1-4) and also
reprints the productivities of the subordinate commands:,
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Figure 1-3, Sample Printout of Command Aggregate Productivity Measurements
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Figure 1-4. Sample Printout of Major Command Aggregate Productivity Meagursmsacy

1.7

tveieis A RRANPAE S S il S AN




SECTION 2

MANPOWLR ALLOCATION MODEL

DESCRIPTION
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DATA SOURCES

A variety of sources were explored and utfilized in the development and ver-
ification of a valid and substantive data base.

The basic sources of data for the development of the Manpower Allocation Model were
RMS PRIME 7000-8 and 7000-9, OPNAY 5320 (Manpower Listings) and NAVCOMP MANUAL VOL-
UME II. In addition, the Logistic Support Requirements Questionaire/Summary (LSR)
was used in the development of the NAS Pensacola model structure. The use of the
LSR was necessary to isolate those portions of intermediate products of each cost
center which are consumed by tenant activities. Some extrapolation from similar
CNABATRA organfzations was required in the development of the NAS Meridian model
structure.

The definition of function and associated work units of all subcost centers at the
naval air stations, and at NAVSCOLCOM, were obtained from the NAVCOMP MANUAL VOLUME
I1. This information was verified, and particulars on the subordination of subcost
centers to cost centers were also defined. The subordination pattern for this MAM
differs slightly from that of activities previously modeled. This difference re-
flects organization dissimilarities, changes in CNABATRA reporting procedures insti-
tuted in FY 70, and the varying extent of available dats. The differences are sléght,
however, and the structures of CNABATRA activity models are essentially homogenecus.

The RMS work unit for a subcost center is considered the intermediate product asso-
ciated with that subcost center (i.e., "Number of meais served” is an intermediate
product of the General Mess), The process analysis phase of model development in-
cluded the construction of linear relationships among subcost centers in order to
implement the distribution of the intermediate products.

The Meekly Aviation Statistical Report supplemented RMS data with information on the
nusber of squadron flying hours and the number of students on board. Both of these
ttems are used as intermediate products in the process analysis.

OPNAY 5320 provided labor requirements data for the CNATRA and CNABATRA staffs, the
two atr stations, and BAVSCOLCON. A further breakdown of labor hours dy skill level
cotegory was based on thig data. The assignments for aumbers of personnel (military
ang civilian) in each subcost center was verified using RNS PRINE data. Detafled
1istings of labor skill cotecories are Included in Section S,
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Labor for esch of the associated trainina squadrons are arouped into four subcost
centers:

. (Command
2. Administration
3. Trainine
4, Maintenance

Labor requirements were then intcrpreted directly from billet titles and serfes codes
as given in OPNAY Form 1000/2, which was used in lieu of OPNAY §320. On-board
strength was represented by the authorization for FY 69,

The Weekly Aviation Statistical Report provides data on the production of trained
pilots and NFO's. The number of graduations or transfers (final products) was ob-
tained from this report. Details are listed in Section 5.

The use of policy, rather than historical, attrition rates marks an important depar-
ture from the data sources employed in the previous models for !IAS Saufley, NAS
Whiting, and NAS Ellyson. It was found that the historical attrition rate did not
offer sufficient flexibility of mode) usage to answer questions posed by management.
The revised procedure allows specification of a variety of paths through the system.

The output rate for VT4, VT6, VT7, and V79, available for the demonstration of the
model, is shown in Figure 2-1.

Mode! Period®
Squadron Monthly Annyal Data
NAS Meridian V17 25-150 1080 936
V19 30-18¢ 1080 723
NAS Pensacola VT4 40-130 1020 612
(Sherman) vy1é 40-110 900 618
R

*Detailed Jata lrcluded $n Section S,

Figure 2-1. Final Products Data Used in Mpdel

This output rate was showr £0 De high in comparison to the output for the wmode! faput
dats which reflected the dutput for the perfod January to April 1969,
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COMMAND/ACCOUNTING STRUCTURE COMPARISON

The Manpower Allocation Model is based on an accounting strurture derived
from a definitive base of RMS PRIME data.

The structure included in the RMS PRIME data s the basic accounting structure for
determining manpower requirements in support of a given pilot training rate for
CNABATRA activities. The RMS PRIME data is organized by cost and subcost center
(i.e., personnel at a particular air station are grouped into cost and subcost cen-
ters as a function of the products and services of the persornel). Personne) pro-
viding a particular product or service related to the pilot training process are as-
signed the same subcost center. These products and services then become the inter-
mediate products associated with the subcost centers, These subcost centers are then
considered as the entities, within an activity, for which manpower requirements must
be obtained. This accounting structure is illustrated in Figure 2.2. -

| savaL atr svation |

| 1

COST CENTER A COST CEMTER B COST CEMTER N -
T M o
[ l i | O L.
pobocnovcacaes

SUBCOST CENTER Al SUBCOST CENTER AK SUBCOST CENTER N3 P9

Sjewoomonooe P"

L---------J

Figure 2-2. - Example nf Accounting Structure

The accounting structure in the RS PRIME deta does mot consistently parsllel the com-
sand structure of an air staticn. The comsmand structure is, of necessity. concerned
with o rigid chain of comsmand, A typical comaand structure is 1llustrated in Figure

2-3. In the comsand structure. the air station personnel are sssigned to departments

where each department has a tpecific odjective, and the orderly fiow of 30043 and
services from one department to anothar 1s the responsibility of the Command and Exec-
wtive Offices. As fadtcated in Figure 2-3, departments 0ay be dDroken into divistons,
which agatn may be droken into branches, with a chain of command sliwdys flowing from
top to bottom in the figure. Each department containg, as part of the command struc-
ture. & department head or Officer in Command.
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In the RMS PRIME data, each department of the command structure is designated as a
cost center. However, the subcost center accounting structure does not distinouish,
in a "chain of command” sense, between divisions and branches of a department. 1If a
division contaias no branches, the division may be desionated as a subcost center,

If a division is broken into branches, the branches are designated as subcost centers.
However, it is possible, in the RMS PRIME data, for more than one branch of a divi-
sion to be grouped into onc sibcost center. It is also possible for a branch or a
division to be broken up into more than one subcost center.

An accounting structure, as modeled, facilitates s more accurste rendering of work
units, specific tpsks. and ski1l level requirements. It permits a cost accountable
.interrelationship of activities and functions not always a; -arent or discernable in
a commsnd structure. More inportantly, 1t permits the application of objective and
quantitative techniques {n manpower optimization, yet remains sensitive to policy
cpbstraip;s imposed by -anpoueb planners and managers.

B COMMAND AND o L
R EXECUTIVE OFFICES | .
r '57!'!1‘!‘!615 T © poWINISTRATION] WEDICAL
- | oeparTment | DEPARTMENT | |L_DEPARTHENY
— - ' SPECTAL
. N =
foruston | vieion .tg';ggg',‘gg SERVICES +lsrsusm] - DENTAL

.IH' !fuf coutPmEnT | |f puarnacy | LIapporNT-
RECORDS | P
. gRANCH | [ ORANCH | Igm; |
‘ ar [ Z o , RECORDS
OFFICE —
o Wemecoros | BRANCH
: RAKD) | :

:

;

T

Figure 21 Typical Commana Structure
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STUDENT FLOW

CNABATRA s the primary activity in the navy pilot training process. The
Navy Flight Officer (NFO) program is also conducted under the cognizanze
of CNABATRA.

The navy pilot training process begins at activities under the command of the Chief
of Naval Afr Basic Training. Upon graduation from CNABATRA, trained pilots and
flight officers are assigned to advanced training or to fleet operations. The MAM
makes certain gross assumptions as to student flow which can take up to 30 or 40
different paths through the CNABATRA system. A diagram of the basic student flow,
and the relationship of CNABATRA sctivities in the pilot training, process, is
given in Figure 2-4,

NFO PILOT TRAINING PROCESS
TRAINING
PROCESS NAVAL u'.‘ﬁ 5:"2?%‘ OMMAND [ NAS SAUFLEY
H
1 LS ¢ 0 Wil
o AOCS 8 FLIGHT SYSTEMS “*1PRINARY FLIGHT TRAINING
AOCS
NAO NAS SAUFLEY NAS WHITING NAS MERIDI X
' CARRIER BASIC PROP BASIC JET
QUALIFICATION TRATNING TRAINING
NAS PENSACOLA
vTi0
' NAS ELLYSOM NAS PENSACOLA ‘NAS PEMSACOLA
FLEET AIR
OPERAT1ONS ~® -m- -m' vid
HELICOPTER RE-HELICOPTER CARRIER
TRAINING RAIKING QUALIFICATIONS
CNAVARTRA )

Figure ¢-4. CRABATRA Training Srocess




DISTRIBUTIOK OF INTERMEDIATE PROCUCTS

Intermediate products are distributed tc various cost centers on 8 basis of
the interrelationships of the cost centers and associated rules of product
consumption.

Intermediate products data was obtained from RMS PRIME. This decta base contains only
fnformation on the production of intermediate products and nothina about consumption
patterns of goods and services. Tne interrelationship between cost centers was sub-
sequently established through detailed investigation, and a process analysis was de-
veloped for each work unit. The only cost centers modeied were those for which work
units data was available from RMS, and those for which labor assignments could be
made on the basis of OPNAY 5320.

The fdentification and distribution of intermediate products is the key part of the
modeling effort. The end result is a representation of the complex interrelations
between all the cost centers. For example, the "output” of the General Mess (food
service) 1s the intermediate product “number of meals served”, and s distributed to
a1l other cost centers at the statfon in proportion to'tqe wmilitary personnel assion-
ed to these other cost centers. On the other hand, the "output” of the Airframes
subcost centar in the Afrcraft Maintenance Deparilont is the intermediate product
“number of airframes work orders completed*, and is distributed to Cost Center P
(Operations) and the cost center representing the par:.icular trainine squadrons in
proportion to the number of fligkt hours.

The distridution of every intermediate product was considered for each subcest center.
The result of this work is presented in a fnllowing section. E2gch subcost center is
identified by name and RRS PRIME code with work units {output) also veing given. The
rature of the intermediate product was considered in the determination of distridu-
tion rules. Those cost centers whese outpuls were deternired not to vary with pilot
trafaing rates were nrot inciuded in the process amalysis. These cost centery are re-
ferred tn as throughput cost centery.

[t fs clear that throughput cost centery consume Q00dy and services. 1% was assumed
that a negligible amount of intermediate products were Consumed by throughputs and,
hence, the percentages used for distritution were computed erclusive of throughpul
tabor. Although this asgumption §s thought tc be valid, the corsumption of apare-
ctadble amounts of an iatermediate preduct by throughpuls can de modeled by the “acly.
ston of & lower Bound oOn the right hand side of the lingar orogrammineg formylated
production and consumption. Thig iy, tn effect, & staterent that at leas some mue-
ter of products mutt be produced for the ihesughou® cost cemliers.




ANALYSIS RESULTS

A process analysis approach was used to model alternate modes of production.
It simultaneously considers a large number of interconnected partial produc-
tion functions for each activity of CNABATRA.

/

Process analysis has the capability of considering alternate modes of production,

In a complex orgamization such as CNABATRA, this approach considers a large number
of interconnected partial production functions to determine a least-cost :abor mix.
Certain specific tasks are inherent in the development of a process analysis model:

1) Development of an exhaustive list of processes employed,
2} ldentification ot inputs and outputs for each process.
3) Determination of relationships (linear) between inputs and outputs.

The results of such analysis are discussed in the following sections., This process
analysis provides a comprehensive look at the structure of each of the CNABATRA
activities modeled.

The form and operation of the models are identical. The principal difference arises
in the need to specity precisely the different “processes" and their unique inter-
relationships at each of the activities medeled. This is the essence of the process
analysis approach. That is, the methodology is general, but the specification and
interrelationship of inputs, intermediate products, and final outhuts for each facil-
ity is unique to that facility. »

Details of the analys:s are to be found in Sectinn 6, Process Analysis whare resuits
are presented for each of the models developed.
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IDENTIFICATION OF INPUTS

Inputs to each activity of CNABATRA are of two aeneral types: student {input
and labor input.

Student pilot inputs are costed in the model objective function as payorade 01 {En-
signs). The required quantities of student pilot inputs are based on the overall
training requirements and a student pilot attrition rate.

The categories of laber inputs at the CNABATRA activities include, for example: O0f-
ficers and warrant officers, graded and ungraded civilians, and rated and non-rated
enlisted men. These labor inputs were costed in accordance with DoD Instruction
7220.25, "Standard Rates “or Costing Military Personnel Services", 1 August 1968,
and DoD Instruc fon 7041.3, 26 February 1963. They were then distributed to the’
various cost centers at the various activities, ir fixed proportions based on the
manpower 1istings provided. Since thece 1istings were for one point in time only,
the interchangability of various labor categories over time was not made explicit
for this particular applfcation of the model. Thus, it was not possible to modify
the fixed proportions of labor inputs specified for any given cost center.

Labor inputs are further classified as variable labor inputs, or as "throughputs";
that is, labor assigned tn cost centers included in the process analysis or to
throughput cost centers. A “throughput" by definition is a cost center whose man-
ning requirement remains at a constant level for the training rates under considera-
tion.

The MAM is designed only to address the problem of optimizina the required variable
labor inputs. For purposes of providing a complete manning document for each acti-
vity, lwwever, throughputs are printed out along with the optimized variable labor
inputy.

Specific identification of the general inpuyts is contained in the models and in
Section 5, Model Inputs.
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DISTRIBUTION RULES AND PRODUCTS

Tenant activities and throughputs were identified and incorporated into the
CNABATRA models with special relationships and constraints, The nature of
the intermediate product was considered in the determination of distribution
rules.

Tenant activities are defined as activities receivine support from a naval afr sta-
tion, and throughputs are defined as activities of an air station that do not con-
tribute to the pilot training process. However, both consume intermediate products
of cost centers that are related to che pilot training process. Manpower require-
ments for tenant activities and throughputs, and their consumbtfon of intermediate
products, are indzpendent of the pilot training rate, however. The sianificant dif-
ference betueen tenant activities and throughputs fs that throuahputs are afr station

N Aactivities that are ordinarily part of the air station structure, while tenant activ-

1t1es are not. An example of a tenant activity is the Naval Weather Facilitv located.
at NAS Pensacola, and an example of a throughput activity is Cost Center N (Security).
A complete 1ist identifying the tenant activities and throughputs “or the activities
of CNABATRA was provided by CNABATRA and is shown in Figure5-1in Section 5.

Once the tenanf‘activitie;:and throughputs. weréridentified. they were rot included in
the mode) as individual lctivities. However, their consumption of fntermediate pro-
ducts was inciuded in the nod!] as explained ‘below. ‘ ) : - o

The linear prenram feynulation:of the Hpnpouér Allocation Model is briefly described
in Section 1 of this report. This includes linear relatfonships and constraints
which represent the distribution and consumption of intermediate products among the
various cost centers. It is through the yse of these constraints that the 1nf1uence
of the tenant lctivities and throughputs is. 1nc1u¢ed in the mode]

When the number and type of personnel'at the tenant activities and throuéhputs were
determined, the distribution functions for the consu-ption of intermediate products,
shown in Figure$-2 in Sectic: 5, were used in order to determine the consumption of
intermediate products for each activity. Assuming that these actfvities did not con-
tribute to, or influence, the pilot training rate, the awount of intermediate pro-
ducts consumed for these activities was then entered into the wmodel! as a lower bound
for the output and the consumption of the intermediate products for the appropriate
cost centers. In this way, each cost center incluved in the model is required to
produce an initial amount of output which fs equivalent to the total amount of the
output consumed by all of the temant activities and throuchputs. It is at the same
time required to produce a msinteum amount of output which is the total asount of qut-
put consumed by all of the tenant activities and thrguohputs plus the total amount

of output consumed by a1l other cost centers.




For example, consider in particular the mess hall facilities at NAS Pensacola, Sub-
cost Center 9911. The work unit, or intermediate product, for this subcost center is
the number of meals served. If it can be determined (for the time period under con-
sideration in the model) that the tenant activities and throuohputs consume, say,
4,000 meals, then the cutput of Subcost Center 9911 must be greater than, or equal
to, the number of meals required by a1l cost centers included in the model, plus the
4,000 meals consumed by the tenant actfivities and throuchputs.
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PROBLEM AREAS AND ASSUMPTIONS

— —
1So'probloas encountered in the development of CNABATRA models were related
to synthesizing structure with CNABATRA activities previously modeled,
quantifying the interrelationships at NAS Pengsacola, representing a
reorganization in the pilot training proaram, and data availability.

b

The following paragraphs fdentify problems encountared in modeling NAS Pensacola
and NAS Meridian.

Synthesis of the accounting structures between newly modeled activities (NAS Pensacola
and NAS Meridian) and the activities previously modeled was technically éifficult
s1though conceptually the five air stations are relatively homogeneous. The original
computer programs utilized the cost center and subcost center designations for classi-
fication purposes. Program modifications were necessary to accomplish the same
clagssification functions in the new model. For example, the Chaplains office as NAS
Saufley is subcost center 1AS50 under cost center 1A; however, the Chaplain’s office

at NAS Meridian is subcost center 9931 under cost center A. The modifications can

now handle both cases.

Another problem area (discussed in detail elsewhere) was encountered in deffaing the
interrelationships between activites at KAS Pensacola. The support of the CNABATRA
training squadrons and the NAVSCOLCOM i3 only a fraction of the production of many
NAS Pensacrla cost centers. The definition of the support relationships and the
quantification of the support populations was based on the Logistic Support Require-
ments (LSR) Summary provided to the mode) development study. This study proved
invaluable and future modifications of the NAS Persacola model should be reviawed
syainst updated LSR to redefine support approximations. Where the LSR lacked detail,
such as in supply, assumptions were made based on conversations with CNABATRA staff
personnel,

Ancther problem area was the reorganization of the CNATRA pilot program occurring
within the model data period. A1) model data is adjusted to reflect a constant train.
ing load even though the sequence of syllabus was chanqed, Officer candidates under.
going tratning under the new sylladus are added to those under the old sylladbus and
one on-board strength is used for the Aviation Ofticer Candidate School. The same

ts true for Flight Systess School.

It 1s also assumed that YT? and VT9 were operated in parellel sylladi for the mode!

pariad, [n the general prodles area of data availadbility, numerous ainor adjustements
and allocations were necessary to prepare the dats for desonstration of the model.
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Assumptions had to be made for mission data, Ffortunately, the data not avaijlable
to the study was only in the area of thr-ughput activities and detailed labor
listings are not included. Totals by officer, enlisted and civilian for CNATRA
Staff and the Marine Aviation Detachmen’ were taken from the LSR. The ~d>mmander
of each was included in the Labor inputs to demonstrate mode! output., When the
data becomes available, it can easily be added to the labor input without changes,

In the supply cost centers of NAS Pensacola, the NAVCOMP manual was followed in
designation of subcost centers as being throughput or non-throughput. The Labor
Ski11 Categories and organization titles listed on the OPNAV 5320 forms were diffi-
cult to correlate to the RMS work unit data. Correlation was based on the supply
structure of NAS Whiting and upon conversations with CNABATRA staff personnel. The
allocations, combined with the production for non-throughput, represent the best
approximation of the impact on supply caused by pflot training.

In other NAS Pensacola cost centers, such as Cost Center Q and Cost Center D, a
large measure of production is for tenant and throughput activity. Production of
training officers includes driver training, and the Photo Lap supports other
activities with ron-aerial photograpny. This support was indicated in the LSR but
the extent was not. The assumption was made that the majority of production was
for non-throughput activities and a lower bound was not set. When this ratio is
determined, the bound can be easily entered as explained in the Users Manual,

The labor input data available to the study consisted of one technology as was true
for CNABATRA activities previously modelled. To overcome this data problem, the
first labor technology was duplicated to serve also as the second technology for pur-
poses of demonstrating the NAS Sherman and Meridian models. As explained inr the
User's Manuals, at least two different technologies must be used tr exercise the
model for addressing management questions. Also, upper and lower bounds on labor
input (by specific skill level/category) would represent types of pelicy constraints
that are likely to be imposed by the Navy/DoD, and the models have,. therefore, been
formulated to accept and treat ther. lowever, the sample model output contains an
unbounded solution because of the lack of different technologies to trade off in win-
imizing the objective function, and reelistic policy constraints or laber inputs.




STRUCTURE OF MANPOWER ALLOCATION #0DL) {MAM)

MAM §s structured to minimize tota) manpower cost to attain a specified
output tevel. An understanding of the mathematical and logical structure
of the MAM will assist the user in operating and modifying the model.

The MAM is structured so that by varying the level of desired output, trained pilots
and stating pertinent constraints, it is possible to compute the least cost mix of
sanpower inputs required.

Before further descridbing the mathematical form of the model, certain notations are
defined:

Xy tth labor input classified by skill category and level in units of manpower
per month .

tth fimal output item classified by level of pilot training achieved in
units of number of pilots per month

ith intermediate product classified by the producing cost center and the
consuming cost center in work units per month

cost of the ith labor input (‘1) in dollars per manhour

a column vector of activity levels; each cost center is rumn at some
activity level in each technology perfiod

column vector of labor faputs; i.e.,

Capital letters are used to reoresent vectors of aquantities {for example,
the x,'s and 2,'s)

technological matrix whose entries (technological coefficients) are
related to partial productivities and reflect the operation doctrine/
orgeanfzation of a cost center,

Process analysis is used to describe the flow of inputs and outputs to and from the
various cost centers. The rules by which these products have been distriduted for
NAS Saufley, Pensacola, Mertdian, Ellyson and Whiting are described in the discus-
ston of process andlysis, With the structure provided hy process Anplysis, the man.
powe” allocation mode! it designed to minimize the tota! cost of the vartadle lader
input: (tc‘x,) subject to certain comstraints. These constraints are as follows:

-




Outputs ¥ specified level

Policy constraints on labor utilization

Upper and lower bounds on variable labor inputs
llon-negativity constraints on varfables

o W N -
. e e s

In more mathematical terms, the model becomes:

Minimize: cx (1)
Subject to: 13K, (2)
]
AW Y (3)
X
Ky € X €Ky (4)
and N, X, Y, 229 (5)
where:

C and X are column vectors (CT fs the transpose of C)

A is an !l x m technological matrix

Ky s 2 column vector of required outputs

K, and Ky are lTower and upper limits on labor inputs

W is an m x 1 column vector of activity levels of subcost centers
T is a column vector of n, outputs

Y is a column vector representing n_ intermediate products

X 43 a2 column vector of L variable labor tnputs

Hote that N = n, ¢ n’ +0,. Here, m is the number of distinct technologies or means
of operating and organizing subcost centers,

The mode! formulation by equations (1) through (5) contain both X and W as unknowns,

The mode! solytion is obtained by a linear program and is expressed in terms of acti-
vity levels of the various cost centers as follows: )

(1) 7
e afdd ve Jv (6)
al3) X

where A(‘)U LI A(z)u = ¥, and lta)ﬂ = X. The linesr prooram problem becomes: Find
values for the elemgnts of W which minimize:

cTaldly (7

tubject to the following constraints:
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STRUCTURE OF MANPOWER ALLOCATION MODEL (Cont'd)

ANy 2 K, (8)

al2ly» o, (9)

Ky a3y ¢ Kys (10)

and weo, ()

Equations (7) through (11) express the linecar programming problem for the vector W of
unknown activity levels., The values of the elements of the optimal activity-level
vector, ﬁ. are determined by using the well-known simplex method of linear program-
ming. The optimal manning requirements (except for throughputs or fixed labor inputs)
are then calculated bdy:

% . a3, . (12)
where X is the vector of labor inputs at optimal manning.

The mathematical structure of the model s based on linear relationships betweer the
cost/subco .t centers and determining optimal activity level vectors subject to quan-
tified constraints.

The simplex method is based on the fact that, if there are m constraints (or rows) in
the constraint matrix, and these are linesarly independent, then there is 2 set of m
columng (variables or vectors) which are also Jinearly independent. MWence, any Right
Hand Side (RHS) can be expressed in terms of these m columns (called a basis). The
simplex method uses these basic solutions, stepping from one to another (by exchanging
one column in the basis with one column not 1a the basis on each step or iteration)
until 3 solution (called a basic feasible solution) is obtatned that satisfies al) of
the constraints and the requirement that all the colusn values be non-negative.

After a bastc feasible solution is found, the simplex sethod steps along, examining a
series of basic feasible solutions to firnd one that satisfies the requirement that
the value of the functiona) {or objective) row be a maximum or mintmum (the optimal
sglug;on). For the MAM, the objective function s in mathematica! terms: MNinimize

+ A'TTM,  Not all LP problems have an optimal solution. 1f there is no solution in
non-negative variables, or none that keeps the variables within thetr specified
bounds, the LP problem is said to be infeasible. 1If a feasidle solution is found,
but the constraint rows do not confine the value of the functional row to finite
values, the LP problem fs said to be undounded.
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APPLICABLE CONSTRAINTS

Specific constraints were incorporated into the existing models to reflect
certain unique features of the CNABATRA structure and its role in the pilot
training process.

The analysis of HAS Pensacola tenant output led to the necessity of changino Program
SUPER to accommodate a lower bound on intermediate products in order to reflect the

consumption by tenant activities and throughputs. The consiraints must be utilited

for operation of the NAS Pensacola model because of the large percentage of products
for selected subcost centers. The throughput consumption is not critical to the NAS
Meridian model, but the capability is provided. '

Tha unique case of VT10 also required a change to the portion of Program SUPER re-
lated to the assignment of output level constraints for this squadron. VTI0 is not
in the piflot flow process and the user has the option to specify an output level for
VT10 which would be held constant through the various levels of pilot output. This
option is exercised by employing a negative conversion factor in Program SUPER.

The CNABATRA process analysis models can accommodate upper and lower bounds on each
variable labor input, policy constraints relating to combinations of variable labor
inputs (1.e., only 20 percent of labor in a cost center may be civilian) lower bounds
on the output (number of pilots trained) and intermediate products.

For the application at hand, the constraint equations include the lower bound on jut-
puls and intermediate products. At the time of this application, there were no known
bounds on the variable labor ’nputs specified by CNABATRA or the Chief of Naval Per-

sonnel.
[, Quantity Received

Produc.§ Distribution Receiving Cost -

Subcost of Centers and Yech | Tech 2
Center Output Distribution Criteria Mode! TP {Mode) TP
1A30 Number of public A1) cost centers by ¥ 2098 Narf 2005 3022

affatry actions of military, civilians,
completed an! students
1A40 Number of legal A1l cost centers by % 360 N9 426 W
cases handled of military, civiliany,
and students.
99 Number of military AVl cost centers by X 1489 289'] 1584 3078
popuiation served of mtlitary, ctviliang,
l: by Chaplain's 0ff, and students

Figure 2-5.

Taroughputs (NAS Peasacola)
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PILOT TRAINING RATE CONVERSION FALTORS

Conversion factors fix the final product output ratio from various trainina
squadrons by accounting for the mix of th: types of students reguired, the
attritions, and total output requirements.

The range of final product output rate (FPOR) (i.e., trained pilots) may be specified
for the Helo, Prop, and Jet systems of CHNABATRA, The C'IABATRA conversion factors
shown in Figure 2-6 relate to the total pilot trainina process within CNATRA. Other
system-to-system elements are possible and are explained in the users manus). Sample
model output used Meridian and Pensacola (Sherman) as systems, and the qsséciated
squadrons as elements.

The models assume that pilots are trzined at a constant rate throuchout the time
periuvd of interest. The model could be made dynamic in this sense by the application
of seasonal or cyclic variation analyses to account for "peaks and valleys” in train-
ing rates and resultant fluctuations in manpower requirements. 1In addition, the dis-
crete, cr "block™, nature of the training syllabus could be accommodated ir the model
by "segmenting” the time period and simultaneously applyine different trainino rates
for different segments of the training pracess. _

Table I - CNABATRA Conversion Factors for Jet. Proo, and Helo
TYPE OF NAVAL X poLiCY | compyTzZO
ouUTSYT DEcaTETIoN atR | O o [ATTRITION] convession
TRAINING MIX STATION RATE FACTOR
PRIMARY T-34 SAUFLEY "3 15.07 1.458
BASIC PROP T-28 WHITING V13 14.07 728
. HELO BASIC PROP-CA ~UAL T-28 SAUFLEY Vs 1.0% .522
TRAINING PRE-HELO INS:-U T-28 CHERMAN VT6 1.0 . 2048
20.0% PRINARY HELO TH-S7A ELLYSON HTRA 6.0% LY
ADVALCED HELO M-34/TH.1 ELLYSON HT88 n.g" 7
‘*T
PROP PRIMARY T.34 SAUFLEY vh 15,07 1,448
TRAIR NG BASIC PROP T.28 RHIT NG v 1e.0% 128
9.0 BASIC PROP-CARQUAL T.28 SAUFLEY TS 1.0 .622
PRINLRY T.34 SAUFLEY ¥T 1¢.907 1.462
JET BASIC JET-PHASE A r-2ash | weeforan ]  vi? 6.0" .52t
TOAIRING | gagic geresmase @ ro2esc | wenrorax | vre 13.0¢ .52
40.0x BASIC JET-GUN/CARD. T-28 | sweoman via 1.e 486

Figure 2-6. (NABATRA Cenversion Factors for Jot. Prop, and Mels
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MODEL OUTPUT REPORT

The Manpower Allocation Model (MAM) output gives a detailed report of man-
power requirements for each subcost center for specified pilot training retes
{(PTR's).

The output of the MAM is a computer listing of manpower requirements for a PTR. The
output, which contains manpower requirements to support PTR's (e.g., 2000-4000 pilots
per year in increments of 250 per year) is organized for each of the naval air sta-
tions as shown in Figures 2-7, 2-8, and 2-9.

For each PTR, the first page contains the indication of the PTR (or FPOR) being ex m-
ined. The FPOR for the system and the elements are included as shcwn in Figure 2.7.
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Figure 2-7. Sample Header Printout

‘The MAM printout prescribes manpower requirements for overall CNABATRA pilot training
rates for NAS Saufley with VT1 and VT5; NAS Wniting with VT2 and VT3; NAS Ellyson
with HT8; NAS Pensacola with VT4, VT6, VT10, and NAVSCOLCOM; and NAS Meridian with
V17 and VT9. Other PTR's may be defined (e.g., CNATRA)} to make the MAM output rele-
vant to other aieas, by use of the BUPER prugram. A sample printout for NAS Saufley
is given in Figure 2-8.
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Fiqure 2-8, §ample Manpower Requirements Printout
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The subsequent pages of output contain manpower requirements for each subcost center
aggregated at cost center.

Cost Center - Provides the RMS PRIME cost center number and description (e.g., Cost
Center 1A, Command Offices; Cost Center 1C, Comptroller, etc.). The report is org-
anized by RMS cost center within each CNATRA annual PTR.

System Annual FPOR - Lists the annual number of pilots in all squadrons who have
completed training at an activity.

Activity - Provides the name and accounting number of the naval air statfon for
which manpower requirements are prescribed (e.g., NAS Saufley (60234)).

Optimum Work Units - Provides the standard ("should be"' level of output for al)
subcost centers that produce intermediate products consumed by other cost centers.
Subcost centers whose output is consumed within the cost center (e.g., administra-
tion) do not appear in this list, because they do not enter into the process analysis,
These standard output valwes may be used to check actual performance (e.g. output at
an operating PTR) in much the same way that a standard cost system is employed for
management control purposes. These work units also provide the primary link in the
integration between the PMM and MAMN.

Manpower Requiy~ments Summary - Indicates the requirements for each cost center by.
officers and enlisted men with subtotals, graded and ungraded civilians with sub-
total', and a grand total of the number of persons needed at the cost center {e.g.,
officer 18, enlisted 8 (subtotal military 26), graded civilian 8, ungraded civilian 0
(subtotal civilian 8, grand total 34). Manpower requirements for a cost center or

an activity may therefore be compared at increasing PTR's or across activities for
similar cost centers at the same PTR.

Billet [centification - An input variable which provides the subcost center identif-
ication and title for each billet position (~.q9., ascistart legal officer, puilic
affairs officer, clerk typist). Secondary NEC/NOBC and used if the billet identifi-
cation was not provided.

Labor Skill Cateqgory - Provides, under the “service” column, the genera! labor class-
ification (“0" for officer, "W0" for warrant officer, “E" for erlisted men, “GS" for
graded civilians and "WG", etc., for unqraded or wane hoard civilians). The column
labeled “"Series" indicates the appropriate designator for officers, the rating for
entisted men, and the series for civilian personnel. When appropriate, based on in-
put data, the primary NEC/NOBC also appears to further identify the particular labor
skill category for billet assignment purposes. The rank, rate, or arade ‘s alse
listed to indicate the proficiency leve! of the Yabar skill.




Monthly Manhours and Manpower - Provides the total manhours per month and the equiv-
alent number of peopie in each labor skill category required in the cost center. The
"Hours Required" column shows the required productive manhours per month for the
skill category and level to support the indicated system PTR, The "Leave, Non-
Available" column shows the non-productive manhours allowed each month for the skil)
category and level, There are minimum allowances for each labor type, but the num-
bers that appear may be greater than the minimum. However, the rounding procedures
minimize the amount of this type of time for each series. The "Gross Hours" column
shows the sum of "Mours Required" and "Non-Available" columns and represents the
leave equivilent/total number of hours required each month. The "Total Manpower"
column shows, separately, the total number of civilians and military required by
skill category and level.

The last page of the requirments for the PTR contains a summary by officer, enlisted
and civilian, graded and ungraded. A sample of this printout is shown in Figure 2-9,

TICTAL WLNPCUER REOHNIRENENTS GrwmaRy 808 FoOR: 3238
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Figure 2-9. Sample of Summary Printout
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ADDITIONAL MODEL OUTPUT

In addition to the princinal output of the MAM, a listino by cost center of
the least-cost manpower requirements necessary to support a specific output
training rate, additional output is available to the manpower requirements
analyst.

In addition to the manpower requirements, other information of a more analytic nature
is available from the linear programmiag techniques. This informatfon provides in-
sight into the model structure of labor utflization and constraints and consists par-
tially of the following:

1) values of dual variables;

2) values of slack variables;

3) ranges of student training rates for which labor is linear; and
4) labor cost changes which necessitate process substitution.

The values of the dual variables (also referred to as internal opportunity costs or
shadow prices) are availabie from the linear programmino computer output. These
variables are numbers which represent the effect (value) of the constraints (right
hand sides) on the objective function (least-cost labor mix cost) at the optimum.
Mathematically, they are the rates of chanoe of the objective function with respec*
to the right hand sides of the constraint relations evaluated at optimality. There
is a unique dual variable corresponding to each of the constraint relations.

These dual variables have a further important economic interpretation, namely: Those
products for whom the correspondina dual variables are equal to zero are free goods ,
in that some small additional amount of them may be used without increasine the cost
of running the base., Otherwise, they represent the unit cost as represented by in.
creasing the total base operating cost of requirine a small additional amount of some
product. For example, if there is excess supply over demand for a product, this ex-
cess is a free good in that it doein't involve any additional cost to use it, On the
other hand, for a product (either intermediate or final) for which supply just eauals
demand, it will require operatine some cost centers at hioher activity levels %o maie
more of this product available. Mence, there is a cost associated with the constraint
on the grods. The general principle is that there are posftive internal opportunity
costs for those products for which the constraints (greater than or equal to) are
binding. This is referred to as complementary slackness in mathematizal prograrming,

Assnciated with each product (final or intermediate) is & slack variable. Corres-
ponding to each product is an equation or inequality. The value of this variable re-
presents the excess of procuction over consumption, and this guantity is non.negative,
Thus, the velue of the slack variable represents the amount . f “fat~ 1 the system.

.
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It will be positive for free goods and, as discussed above, is fntimately connected
with the dual variables. Mathematically, a constraint is bindina wheon the associated
slack variable is zero.

ftems (3) and (4) above are obtained by what is referred to as parametric linear
programming. This is not currently part of the linear programmine output. To obtain
such information, the sroper computer commands must be added to the MPS part of the
dats processing system. This is not envisioned as a major computer programming task.

By use of parametric linear programming (a standard part of the Mathematical Program-
ming System (MPS) of the IBM 360/67 computer), it is possible to determine the ranges
of student training rates where labor demands are 1inear. This may be analyzed for
both individual cost centers or an entire facility. This technique may also be used
to investigate the impact of labor cost chanoes on optimal manning requirements. The
obvious impact s that §f individual costs go up, so will the total cost of runnino a
base. However, it is possible that costs can chanae in such a way that the manner in
wnich a cost center is organized/cperated will have to be changed,
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SECTION 3

PRODUCTIVITY MEASUREMENT MODEL

DESCRIPTION




DATA SOURCES AND FLOW

The Productivity Measurement Model uses monthly RMS PRIME data to form a
variety of measures which are aggregated to successivelv hiagher levels.

The RMS PRIME data, used as inputs for the Productivity Measurement Model (PHM), is shown
in Figure 3-1. For each subcost center and ‘ime period covered, the inputs are:

1) number of work units performed or accomplished:
2) number of productive military and civilian labor hours expended:
3) amount of military and ctvilian labor dollars expended.

This data fs directly available from the RMS PRIME 7000-3 reports. The military and
civilian labor hours and labor dollars are summed in the program to provide the mode!
with total labor hours and total labor dollars for each sibcnst center by time period.

Conventionz] productivity measures which are the unweiohted ratio of output (in work
units) divided by fnput (in dollars or manhours) are computed directly from the RMS
PRIME data. Since these conventiona® productivity measures have no normalizino cri-
terion, they generally cannot be mearingfully compared either horfzontally, among
subcost centers performing similar functions, or vertically, amona subcost centers
performing dissimilar functions.

The PMR forms a standard productivity measure (SPMS) by dividing the cumulative tota)
work units produced in the subcost center by cumulative total labor costs (Figure 3-1).
This standard (the cumulative average productivity measure in dollars) i- automatical-
1y updated by the program.

The use of the cumulative average o° past productivity measurements as a standard
{historical) has the advantage thya* it smaoths out fluctvatione in the monthly data.
An alternate method of computing a historical standird i¢ to determine a movina aver-
age. Still another type of standard is the engineered standard. Data for this type
of standard is not availadble in RMS PRIME repnrts, but can be ohtained frem work
samplirg data, 3N data, or other technical sources.

- The productivity model forwms a productivity index (P!) for each subcost center by
dividing the conventional productivity measure (CPNS) by the standard (SPNS),
(Figure 3-1). The standard is, thus, & general normalizina criterion. A1l subcost
centers can be compared on the basis of how we'l they produced in rolatien to their
own standard. The productivity index fs then used to calculate tre production mes-
sure (PR) of the output of the subcost center (Fiaure 1-1). This is ®areed by mul-.
tipiying the labor productivity index by the lador costs, and is a measure ¢f the
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value of the output.

By summing the PM's of the subcost centers, the mode)l forms a measure of the total
output value of the total productivity measure (TPM) of the cost center, When this
is divided by the total labor costs (TLC), the result is an aggrenate productivity
index for the whole cost center, which is an averace of the productivity indices of
the subcost centers weighted by their labor costs. By summino the total production
measures and labor costs to the station or major command level, similar productivity
indices for the entire station or major command are formed (Figure 3- l)

RMS PRIME 7000-8 and 7000-9 REPORTS

WORK UNITS LABOR COSTS | MAN 1ouRs
HU.i L HR
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® = total number of monthly data

n = number of subordinate subcost renters
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Figure 3-1 Data Sources and Flow in the Productivity “Measutesent Mode)
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LIMITATIONS AND ASSUMPTIONS OF THE PMM

The PMM is basically only limited by the validity and meaningfulness of the
data it uses. The basic assumptions made are that the data are valid and
implicitly that high productivity is better than low productivity.

Aside from the basic assumptions of the data validity and the positive value of
higher productivity indices, the program also assumes that {f a subcost center does
not report any work units that it has a productivity index of 1.0. This assumption

is made only to minimize the effect of these subcost centers on the aggregate pro-
ductivity indices of their superior units, and the productivity index for the sub-
cost center is printed out as zero. The limitations and assumptions of the PMM effect
the CNABATRA productivity measurements when one of the following is true:

1. WNork units do not accurately reflect the output.

2. A high productivity or & high ratio of work units to labor costs is not
desirable.

3. The standard productivity does not reflect what the output per labor
dollar should be.

4. The data {s incorrect.

The first case presents a serious 1imitation to the interpretation of the productivity
measurement for subcost center 6C53, Sround Electronics Maintenance. The work unit
that appears is Cubic Feet of Electronic Devices Repaired. This work unit §s too
gross to reflact any meaningful change in productivity.

The second case is most often a limitation for the productivity of supporting activ-
fties at CNABATRA. For example, a very high productivity for the chaplain's office
would not be desirable. Since its work unit is the number of persons served, a high
output per labor dollar would generally mean that there was inadequate chaplain ser-
vice. The more people they serve, the less service they can give to esch person,

The third case can prasent a limjtation to the meaningfulness of a productivity index
and the subsequent librogato indices which use 1t even when the basic RMS data is
valid snd meaningful. For example, if a cumulative average is used as & standard,
then poor management over a period of time will make the standard lower than 1t should
be and thus the productivity indices will be highar than they should be. Likewise,
exceptionally good management might develop a standard which is higher than should
normally be expected.




The fourth case (i.e., bad data) will clearly render productivity measures meaning-
less. Radical changes in productivity indices should not be accepted until the data
has been confirmed. Thus the PMM can be used as a means of checking for errors in
the RMS data, prior to utilization of this data for the MAM.
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SECTION 4
MANPOMER ALLOCATION MOGEL AND PRODUCTIVITY

MEASUREMENT MCDEL APPL;CATIONS
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\
RELATIONSHIP OF MODELS TO PPBS

The Manpower Allocation and froductivity Measurement Models are designed
to be directly vseful in the Planning Programming and Budgeting System
(PPBS) of the Department of Defense which requires an exchange of informa-
tion and data related to manpower requirements and the justification of
these requirements.

The PPBS requires extensive formal dialogue relative to Navy manpower and involves
several activities within the DoD and Department of tha Navy. At any one point in
time, these activities may be concerned with manpower requirements for five differ-
ent fiscal years. For example, work on the FY'72 budget began in February 1969 with
the receipt of the update of the Department of Detfense five-year defense program
(FYDP). As the dialogue continues (Figured-l) more constraints are defined in terms
of the force level requirements, budget limitations, policies related to the number
and mixture of personnel available, and, finally, constraints related to detailing
specific individuals to fill the defined manpower requirements. More constraints
are defined as the time for implementing the particular budget approaches. In
general, there are at least three levels at which they are applicable in the PPBS,

First, the allocation model can be used to generate unconstrained Navy manpower
requirements as a function of total planned Navy forces. An example of this use
would be as an input from the Ofiice of the Chief nf Naval Operations (OpHav) to
the Joint Chiefs of Staff (JCS) for the Manpower Anncx of the Joint Strategic
Objectives Plan, Volume 11, Force Tabulations.

Second, the allocation model can be used to generate Navy manpower requirements/
allocations as a function force size, such allocatinns to be generally constrained

by total Navy perscnnel end strengih or payroll dollars. Examples of this use would
be in Opiiav response to 0SD Manpower Program Memoranda, JCS Joint Force Hemoranda,
Navy Program Objectives Memoranda, and to prepare Program Change Requests, Reclamas,
and Five-Year Defense Program updates iu the annual Planning, Programming and Budget-
ing cycle,

Third, the allocation model can be used to generate manpower allevcations ia imple-
mentation of program and budget decisions, and as specifically constrained by the
inventory of personnel available to the Navy in the short run. The principal users
of the models in this mode would be QOpNav for manpower authorizations and BuPers
for personnel distribution,

Each manpowar allpocaticn model developed has used the same basic structure of pro-

cess analysis and linear programming to evaluate manpower requirements. These are
predictive models used to determine the optimum (least cost) mix of labor
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{descrited in terms of service, series, grade, and NEC/NOBC) to produce a required
shore activity output. In addition to this basic model formulaticn, a method for
the competitive bidding for labor resourca2s has been deve]oped.‘ This scheme, in
effect, "forces" managers to more efficiently use the types of labor which are
abundant at a particular time. Finally, when a particular mixture of labor has
been assigned to a shore activity, the effectiveness of this labor force can be
measured by means of the appropriate productivity measurement model.

FY'70=—J A S O N D J F M A M

NAVY RECEIVES UPDATE OF SEC.
DEF. S-YR DEF., PROG.(FYDP)

JSOP VOLULME I STRATEGY 72 Plan

HANPOWER INPUTS TO JSOP VOLUME = Plan for FY'72 Budget
I1 FROM OPNAY

JCS PUBLISHES JSOP VOLUME II 72 Plan
W/MANPOWER ANNEX A

0SD(SA) PUBLISHES MANPCWER 72 Prog
PROGRAM MEMO (FORMER DGM)
FOR "COMMENT" & |

OPNAV COMMENTS ON MANPOWER e —
(VIA SEC. NAV.) 72 Prog

i 0SD(SA) PUBLISHES MANPOWER PM 71 pr

1
OPNAV SUBMITS PCR(RECLAMA) "
TO MANPOWER PM ' 71 Prog

1

0SD ISSUED PROGRAM CHANGE I
) 71 Prog
LICISION PCD ,—Hl !

OPNAV IMPLEMENTS PCD IN s !
NAVY FYDP 1-141P”°9

OPNAV SUBMITS NAVY BUDGET *x ‘
(MANPOWER TO 0SD) 71 Budget

0SD{COMPT) SUBMITS DOD INPUT 71 Budget
TO PRESIDENT'S BUDGET TO BOB a |

29
t

PUBLISH PRESIDENT'S BUDGET A7) Budget
Al

SEC., DEF. POSTURE STATEMENT
TO CONGRESS AN

CONGRESSIONAL HEARING ON b70 CONT'D FOR FY'7
DOD BUDGET i it | O

" NAVY IMPLEMENTS DO APPN e ) : l
(MPN & MANPOWER ALLJCATION) 70 BUDGET
FOR BALANCE OF FY'70

* MODEL APOPLICATION UNCONSTRAINED
** PARTIAL CONSTRAINTS
***  WCTUAL CONSTRAINTS

Figure 4-1. PPBS Activities Relating ro Manpower in FY'70

1. Manpower Allocation Model, | inal xeport, Contract NOQD22-65-C-0076, May 1869
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CONTINUOUS MODEL APPLICATIONS IN THE PPBS

In the continuing process of responding to the PPBS dialooue, the models are
not intended to be static tools.

A planned program of model applications is required in order to seek more nearly op-
timal solutfons in response to the PPBS requirements over time. These models are of
complex organizations or systems in which many intangibles, such as manaaement capa-
bf1ity, morale, environmeni, etc., bear directly on the performance and capability of
the shore activity. Thus, it would be unrealistic to take a "snap shot" of a navy
shore establishment and use this data to describe the operation at some later time.

If the models are applied perfodically over time in synchronization with the PPBS
cycles, the net effect would be two-fold. First, more realistic data can be provided
in the PPBS .iialogue. Second, the establishment would be "forced" to more nearly
optimum use of manpower. The scheme by which this could be accomplished 4. 1llustra-
ted in Figure 4-2. Inftially, actual historical data is used to form the two technolo-
gies. This data is derived from RMS PRIME, OPNAV reports, and related sources. Each
level of model application described above {unconstrained, pa-tially constrained, and
constrained) results in an optimal least-cost solution. This solution then be.~mes,
in effect, a requirement, or plan, in the PPBS at the approprizte levei.“ln practice
for numerous reasons, the plan may not be completely achieved. This fact may be de-
termined from actual data (RMS PRIME, etc.). In subsequent applications of the mode),
the previous optimum solution can be used to form one technoloay, and the actual per-
formance data (RMS PRIME) can be used for the second technology. The resultina opti-
mum solution would then reflect, in effect, what is derived and what can be achieved,
This successive mode) application is not uniike the functionino of a missile guidance
system. Based on previous data, the guidance system generates a soluticn (steering
command) for impact on the target. Due to errors inherent in the system or a target
maneuver, the current solution can be in error. As updated data (§can of the guid-
ance radar, for example) is received, a new solution with new steerings commands is
provided. This interrelationship between prediction an¢ measured data results in the
optimum solution; namely, impact of migssile on taroet.
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RELATIQNSHIP OF THE MANPOUER ALLQACATION ™ODEL AND PRODUCTIVITY “ESSUREMENT MODEL

The Manpower Allocation Model is used to determine optimum manpower alloca-
tion and 1s used in conjunction with the Productivity Measurement Model.

The productivity measurement provides a measure of the efficiency of allocating labor
resources. A knowledge of the productivity levels and trends is essential for esti-
mating optimum manpower needs and allocations accurately. The manpower allocation
and productivity measurement models complement each other. The manpower allocation
model 1s predictive, and the productivity measurement model is basically analytical.
The manpower allocation model tells what the outputs and labor inputs should be at an
optimum level of operation. The productivity measurement model shows the actual ra-
tio of outputs to labor costs and manhours, The ratio of outputs to inputs at opti-
mality in the allccation model can be used as a standard in the productivity model.
The use of this ratio as a standard has several advantages. Ffirst, the productivity
model can be used to verif. the predictions of the allocation model. Second, the
standard s more realistic than the average of past productivities, since the allo-
cation model considers shortages and excesses in various labor categories and the
resulting need to trade off one type of labor for another.

An example of the possible interaction of the results of the productivity measurement
model to the manpower allocation model can be demonstrated by con:iderino hypotheti-
cal data from a single cost center, 4D Dental Facilities, at NAS Whitina. For this
example, the productivity measurements for the two time periods are shown in Figure
4-3, The effect which a difference in productivity can have on manpower allosation
can be seen by comparing the manpower reauirements when hich productivity is used
(Figure 4-4) and when the period of low productivity is use. (Fioure 4-5).
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SECTION 5

MODEL INPUTS

5.1
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LABOR TNPUT AND PROCESS ARALYSIS STRUCTURL

The complete listing of the raw labor inputs forms a basis for the generation
of manpower assignments for each specified level of final product output rate.
The list of consumers at tenant and throuchput activities forms a basis for
the ratio of cost center production in support of these activities.

The following is a complete 1isting of labor inputs for each of the five naval air
stations of CNABATRA: Saufley, Ellyson, Whitina, Sherman, and Meridian. Each paqe
will contai. a specific cost center with the skill levels (officer, warrant officer,
enlisted, and wage boafd) allocated. Notice that eaph rank or ratina contains many
different categories or designations. The MAM accepts each labor skill category as
a unique input.

Figure 5-1 defines the tenant and throughput activities included in the study.
Figure 5-2 shows the consumption population of temant activities. Figure 5-3 shows
the throughput population. The squadrons are ircluded to indicate type of supnport
received, which is quantified in the model program. The LSR (OPNAV Form 4000/2)
designation fo~ service is included for correlatioen to the subcost center assumed as
providing the service.

Figure 5-4 shows the percentage of production for tenants and throuvhput activities.
This percentage was applied to the lower production figure of the two technologies
in order not to bias the LP selection, and the result was used for a lower bound on
the production for the subcost center.

The L3R did not contain detailed information on the type of supply support provided
tenant activities. The assumption was made that this support was similar to that
for Ccst Center 2142, and the supported population percentage (69%) was used for the
following supply subcost centers: 2131, 2145, 213€, 2124 and 2121Y,

Figures 5.5 and 5-6 show the output reported for the trainina activities at NAS Pen-
sazola and Meridian. Reporting of the Indoctrination course via the Weekly Aviation
Statistical Repart was nat initiated until the 26 Jan 1969 report, To prevent
mis'eading bias the data for the week of 26 January was used for weeks ending on 05,
12, and 19 Januvary,

This report uses Pensacola and Sherman interchangeably tn refer to the CNABATRA
training sctivity at NAS Pensacols.
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*27.
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*29.
*30.
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32.
33,
34.
35.
36.
3.
8.
39.
10.
a1,

fhief of Naval Air Training

Chief of Naval Air Basic Training

Naval Aerospace Medical Center o o o ‘
Naval Mospital : ) f
Naval Aerospace Medical Institute o ' '
Naval Air Station, Pensacola

Naval Aviation Schools Command

Naval Auxiliary Air Station, Meridian

Naval Auxiliary Air Station, Whiting

Naval Auxiliary Air Station, Saufley

Naval Auxiliary Air Station, Ellyson

Naval Weather Service Environmental Det., NAAS Saufiey

Naval Weather Facility, Pensacola

Naval Aviation Museum

Marine Aviation Detachment

Public Works Center, Pe-sacnla

Naval Air Technical Training Unit

Naval Communications Training Center

Naval Weather Service Environmental -Det., Memphis, Tennessee

Naval Weather Service Environmental Det., New Orleans, Louisiana
Naval Weather Service Environmental Det., Dallas, Texas

Naval Air Systems Command Representative, NATRACOM

Naval Reserve Training Center, Ellyson

Navy Publications and Printing Service Office, NATRACOM

Naval Air Rework Facility, Pensucola

Naval Training Device Center, Regional Office, Centra)

Naval Investigative Service Resident Agency

Naval Air Training Division, Naval Facilities Engineering fom., Pensacnla
Naval Audit Offics

Commissary Store, Pensacola

Commissary Store, Meridian

Supervisor of Shipbuilding, Convarsion and Repair, Pascagoula, Miss.
Naval and Marine Corps Reserve Training'Center‘ Mobile, Alabama
Naval Reserve Training Faciltity, Laurel, Miss,

Naval Reserve Training Facility, Mattiesburg, Migs,

Naval and Marine Corps Reserve Training Center, Jackson, Miss,

Naval Reserve Training Facility, Vickshurg, Miss,

Naval Reserve Training Facility, Natciez. Mississippt

Naval and Marine Corps Reserve Training Canter, Montgomery, Alabama
Naval Reserve Training Facility, Troy, Alabama

Construction Battalion Center, Gulfport, Miss.

o e e —

Figure 5:1. Definition of Activities and Units Providinn and hecriyiﬂq‘Suoport




Figure 5-1 (Cont'd)

42.

14,
45.
46,
47,
48.
49.
50.
51,
52,
53.
56.
57.
* 58.
59.
a8.
69.
75.
78.
83.
147.
191.
192,
193.
194,
* 200.

R
B
- 4,

i §,

8.
9.
=10,
n,

43,

- : s.i

7.

Constructicn Training Unit, Gulfport, Miss.

Naval Weather Service Environmental Det., Chase Field, Texas
Naval Weather Service Environmenta) Det., Cornus Christi Texas
Naval Weather Service Envircnmental Det., Kingsville, Texas
Naval and Marine Corps Reserve Training Center, Gulfport, Miss.
Maval Reserve Officers Training Corps Unit, Auburn, Alabama
Navy Mine Defense Laboratory, Panama City, Florida

Maval Air Mine Defense Dcvelopment Unit, Panama City, Florida
Naval Recrufting Center, Birmingham, Alabama

U.5. Coast Guard Search and Rescue Unit, Biloxi, Uississippi
Naval Air Systems Command Representative, Dothan, Alabama
Nave] Weather Service Environmental Det., NAAS Meridian

Naval Weather Service Environmenta) Det., NAAS Whiting

U.5. Army Reserve Trajning Center

National Cemetery

Nav:) Weather Service Environmental Det., NAAS Ellyson

Naval Air SZation, Glenview, 11linois

Naval Air Station, Glynco, Georgia

dava) Air Station, Memphis, Tennessee

Naval Air Station, New Orleans, Louisiana

Naval Air Station, Olathe, Kansas

Naval Avionics Facility, Ind.anapolis, Indiana

Naval Station, Naw Orleans, Louisiana

NHavel Axzunition Depot, Shumaker, Camden, Arkansas

Naval Afr Systems Command Representative, St. Louis, Ne.
ljval‘lil-ﬂcathor Flight Drtachment, Eglin AFB, Florida

Navgl Afr Maintenance Training Detachment, Pensacols, Flortida

8. SHORE ACTIVIVIES OF THE OPERATING FORCES

V.

Training Squadron ONE

Tratning Squadron TNO

Training Squadron THREE

Training Squadren FOUR

Training Squsdron FIVE

Training Squadron SIX

Training Squadroa SEVEN

Training Squadron EIGNT (Nelicopter)
Tratning Squadron NINE

Trataing Squadron TC' :
Vistting Fleet Squadrony (Carrier Qu-ltfications)
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. OTHER UNITS

Florida flational Guard Unit (Ha. 265th Bn. AW)

USSCG SEBAGO

USSCG CAPF YORK

Misc. Mil/Civ (Civilian contractor-Air Cargo, transient aircraft, ships)

S e N -
L Y

. SHIPS AND UNITS MOMEPORTID LOCALLY

* 1. U35 LEXINGTCH {CvS-16)
* 2. USS TWEEDY (DD-537)

-~ Throughput Activity in the CMABATRA Model
* Tenant Activity in the CNABATRS Mcdel
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£ 1020 63 0ECS 32 32
1040 63 0ECS 32 32
1650 G4 c 217 || 79 138 o | 0
1¢70 G4 0ES 618 || 39 312 225 42
F 1430 67 0ECS | ‘32 32
G 4010 F&  0ES 295 225 28 42
H 1020 69 c g3 || 79 a | o
1030 69 o K] 79 K 4. 0
1080 69 ¢ e3 |f 7o | R
1050 69 ¢ 3 ffre | a1 o
1060 69 c 81 || 79 A n
K ac1o F§ 0ES 70 ‘ . 28 T3
N 2142 E4 0ES 604 39 - e o228 ¢ 28 :
o0 2330 E3 0ES 646 |1 39 ne £25 T a2
OF 2141 A4 FLR | 1 1
aM 9911 HE £ st 51;][ e 2 36




Figure 5-2 (Cont'd) (Sheet 3 of )

ACTIVITIES
RCCEIVING SERVICES 16 AY7 A22 A24 A25
(’ Cost Centers/Sub- - 1 17 3 0 16
fcost Centers at > 0 125 8 0 40
NAS Pensacola > 4854 54 106 30 5228
Providing Services S0 0 5 0 0
7 __SE > *==2=P 315 0 0
Cost/Subcost* OPHAV Djstribu-* Sub
4000 Ttion Rule Y Total
A 1A30 613 O0ECS |J6266 |lses 5284
1A40 612 0ES 540 N 462 n 56
9931 Jla 0 ES 540 1 462 n 0 56
9939 613 0 ES 540 A 462 1 0 56
B 1E20 611 0 19 3 16
1E30 611 3 a8 8 40
1E40 68 0 67 1 56
1320 614 0
6A10 A7 0
9921 H345 O
9932 V.0
9934 Y E
9937 J* 0
£ 1C20 63 0
140 63 0
1¢50 64 C
1c70 G4 0
F 1H30 67 0
6  4D10 F4 0
K 1020 69 ¢
1030 69 ¢
1040 69 ¢
1080 69 ¢
1060 69 c
K A0 5 0
No2142 . B4 0
o ON 2330 3 0
o b er a2 AL F
9,91'0‘ E




Fiqure 5-2 (Cont'd) (Sheet 4 of )

ACTIVITIES

][ A26

RECEIVING SERVICES A27 A28 A29 Al0
Cost Centers/Sub - 0 1 2 2 3
Cost Centers at - 0 e 0 0 16 :
NAS Pensacola - 29 12 27 13 79
Providing Services 50— 0 0 0 0 0
SE - 0 0 0

A

Cost/Sub-Cost* 4000

0PNAY Distribu-* Sub
tion RuleY 7

otal

bR e S
A 1A30 613  O0ECS
1A40 Gl2 0ES
9931 Jla  0ES 21 2 19
9939 G13 O0ES " 24 0 1 2 2 19
B 1£20 G110
1£30 GI1
1€40 G8 0ES
1320 G4 O0ES f"
6A10 A7 0ECS 1796 JL 29 13 24 15 98
9921 H3&5 O E S 19 19
9932 JIV 0 5 2 3
9934 Y 16 0 16
9937 J* 0ES 24 || o T 2 2 19
E 1c20 63  0Ecs | 127 | 29 98
1040 63 0ECS [{ 127 29 98
1€50 G4 c 102 29 79
1670 G4 0ES 19 0 19
1H30 67 0ECS
G 4D10 Fa 0E E 19
W 1020 69 ¢ I 1o 19
030 6 € It 19 19
‘1040 69 ¢ 19 19
1050 69 ¢ 19 19
1060 69 c 19 1t 19
K 410 Fs 0ES 28 \ 2 2 19
N 2142 €4 0ES 23 2 2 19
OH 2330 £ 0ES 24 ) 2 2 19
oF 214 A FLR 0 | ! :
oM 9911 6 € st ofvlf* | 0

S R 0




Figure 5-2 (Cont'd) (3heet 5 of 4)

ACTIVITIES

‘|RECEIVING SERVICES A58 A200 01 n2
Cost Centers/Sub ~ip—- 0 0 79 3
Cost Centers at . 0 8 1321 42
NAS Pensacola - 9 0 0 0
Providing Services SO 0 0 0 0
: SE = 0 52 0 0

: OPNAV | Dfstribu~ Sub
Cost/Sub-Cost*llOOO tion Ru]e* Totall

A 1A30 613 0EC
1A40 G12 0ES 60
9931 Jla 0ES 60 1400 45
9939 G13 0ES 0 60 1400 45
B 1E20 G11 0 0
1€30 611 E 60
1€£40 G8 0ES 60
1320 G14 O0FES 60
6A10 A7 0EC 60 1400 45
9921 H3&5 0ES 60
9932 J1v 0 0 79 3
9934 ay ok 60 1321 42
9937 o A CES 0 60 1400 45
E  1c20 63 0EC
1C40 63 0EC
1€50 G4 c 0 0
1c70 G4 0ES 60
F o 1H30 67 0EC 60
¢ 4010 F4 0ES 60
H 1020 69 c 60
1030 69 ¢ 60
1040 69 ¢ 6"
w0 & ¢ 50
1060 -'éswiil'c~: 60
K 4cl0 FS . oGS 80
N M2 B 0SS 0 60 1400 4
o 2330 £} PES 0 60 1400 as
oF 2141 AU FLR

R TR R TR

N i




ACTIVITILS
RECLIVING SERVICES ) A7 pa B6 310
Cost Centers/Sub- 0 - 29 29 0 0 0
cost Centers at E - 348 f9 0 0 0
HAS Pensacola —>- 279 63 0 0 0
Providing Services S0 - 0 1250 0 0 0 ;
SE = 0 0 0 0 i ﬁ
* OPIAV & Distribu-l Sub i
Cost/Subcost 4000 tion RulelTotal 5
wm
A 1A30 G13 0oCCS 601 651 0 0 0 i
1 1A40 612 0ES 1745 | 377 1368 0 0 0
¥
9931 Jla 0ES 1745 377 1368 0 0 0
9939 G13 0ES 1745 377 1368 0 0 h]
B 1E206 611 0 29 29
1E30 G11 E 348 348
1E40 G8 0 ES 1745 377 1368 0 0 0
1320 G14 0ES 377 377 0 0 0
G6A10 A7 0ECS 651 651 0 0 ¢
9921 H3&5 0ES 1745 377 1368 0 0 0
9932 J1V 0 58 29 29 0 0 0
9934 Jly E 437 348 89 0 0 0
9937 J¥ 0tES 17454 377 1368 0 0 0
E 1€20 G3 0ECS 651 i657 0 1] 0
1€40 63 6CeECS 651 657 0 0 0
1€9 G4 C 337 279 63 0 0 0
170 64 0ES 1785 { 377 | 1368 ! 0 0 0
F TH30 G7 0ECS 2082 651 1431 0 0 Q
6 4010 Fé 0ES 1745 377 1368 0 0 o]
H 1020 G9 C 337 § 274 63 0 0 0
1030 69 C 337 274 63 0 0 0
1040 69 C 63 0 0 n
1050 69 C. 63 0 0 n
1060 69 ¢ 63 | . 0 n
L N F$ 0ES 1368 0 0 0
N 2142 Ed4 0ES 1368 0 0 N
On 2330 £3 0ES 1489 762 193 &a7
0OF FALR Al FLR n 0 0 n
on N Hé £ SE 10?7 548 ae 130
_— _—
Figure 5-3. Oventification of Consumption by Thrayeahput [ntitire
’ in Training Sensitive Activitine at “AY Pponcacnla
5.3




veaducing Consumption Consumption \ Total Percentaqe

i eas 1 Population Population ) Consumptinn of Total For

contor ) row Tenants From Training- ' ?opulqtinn Tenants And

and Throughputsy Sensitive except Throughput
Activities students) Activities

A 1830 7157 3253 10410 - 68,757
1A . 3222 2069 5291 T 60,90
9931 ' 4376 2069 6445 . 67.90%
9y 39 4730 2069 6799 69.577

Y20 © 97 N3 410 23.66"
1€£30 539 1756 2295 23.49"
1E40 2750 3253 : 5423 66.71"
1320 735 3253 3988 18,434
6410 10025 3253 13278 75.507
9921 3145 2069 5214 60.32
9932 546 313 859 63.56"
9934 2837 1736 4593 61.77¢
9937 4730 2069 6799 69.57%

£ 1C20 8011 3253 ' 11264 7r.127
1C40 8011 3253 11264 7.z
1€50 6981 1184 8165 85.50"
1C70 3252 3253 : 6503 50.00°

F 1H30 9332 3253 12585 74.18"

G 4510 2929 2069 4998 £8.60 .

H 1020 7403 1184 8587 86.21°
1030 7403 1184 8587 86.21
1040 7403 1182 8587 86.21
1050 7403 1184 8587 86.21
1060 7403 1184 as8? 26,21

K 4C10 2709 3253 5962 45,44"

N 2142 4687 2069 6756 69,3087
por 2330 7525 2069 9594 78,43
bf 214 0 0 0 . n,00
tn $911 1285 1756 5041 65.17°

Figure 5-4. Percentage of Intermediate 2riducts Con:ymption For
Tanants And Througiput Activities at !1AS Pensacola
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SYSTEM (GRADUATIONS/TRANSFERS) MONTHLY ANNUAL
FLEMENT AVERAGE AVERAGE
Jan 69 Feb 69 Mar 69 Apr 69
VT4 9 28 114 53 51 612
yT6 33 47 77 49 51.5 618
N AOCS 146 208 198 0
A (oLD)
S
N AOCS 0 0 24 74 163 1956
¥ (NEW)
) F.S.
“1 toLs) 247 223 263 0
Uors. '
L (HEw) 0 0 0 319 313 3756
.1 tusoc- |
i TRINA- 77 266 349 182 228 2736
;oo Tion
B
hg
i vT10 5% 58 141 111 91.2 1094
|
£
Annual System FPOR 10,316
* AOCS and F.S. programs for VIO
preparation not included,
Figure 9-5. Final Products Input for NAS Pensacola
SYSTEM. (GRADUAT!ONS/TRANSFERS) MONTHLY ANNUAL
ELEMENT : . AVERAGE AVERAGE
' ' Jan 69 Feb 69 Mar 69 Apr 69
Nt - 49 67 88 108 78 938
vty 3 S0 87 81 62.7 752
) Annual System FPOR 1690

Figure 5-6. Final Products lnput for KAS eriatan
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SECTION 6

PROCESS ANALYSIS
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6. Process Analysis

PRODUCT D!STRIBUTION RULES

Users of the Manpower Allocation Model for CNABATRA must be aware of the
intermedtiate product distribution rules for each air station, Accordingly,
the distribution rules are listed by subcost center for the five air
stations,

The following pages contain intermediate product distribution rules, listed-ﬁy sub-
cost center, by the appropriate cost center for NAS Saufley, Whiting, Ellyson.QV{
Pensacola (ircluding NAYSCOLCOM), and Meridian. The following abbreviations are.used:

Officers
Enlisted Men
Civilians
Students

woomoOo
»

¢-2




DISTRIBUTION RU'ES FOR INTERMEDIATE PRODUCTS AT NAS SAUFLEY
~ (SHEET 1 OF 4)
PM3 SUBCOST CENTER WORK UNTT INTERMEDIATE PRODUCT
Wi {OUTPUT) DISTRIBUTION
o COMMAND /EXECUTIVE OFFICES _

’ 1!10 . Coﬁiand & Executive Kvefage.number of AN cost centers “ o.t;
) Offices personnel on base LS5 o :
1A30 © Public Affairs lumber of actions MY cost centers = 0,0,

: “Dffice o : L BT ‘
lAiO Légal'officé‘i “umber of lcanf. " Al1 cost centers 3 0.E,
_ BT _ tases : C.s
1A50 Cﬁap)aiﬂ‘s_ﬁffice' : Hiumber of‘mf!itary All cost centers ” 0,E,
: population served b3
1C COMPTROLLER
1C10 Administration Average number of fnternally consumed in 1C
personnel in £
130  Budget and tumber of special 1A Command
Statistics budaet/statigtinal
re;orts
1C40  Accounting Number of documents 1A Command
' processed
1€5¢ - Payroll Rumber of civilian All cost centers * (
personnel on payroll
10 CIVILIAN PERSANNEL
1010 Administration Number of civitian A1l cott centers ¥ C
enplayees an dase
1070 Safety flumbe~ of changey in 14 Conmangd
accident rate
113 RILITAGY PERSONMIEL
1620 OQfficer Personns! Numsber of afficer A1) cost cunters 2 O
Records personagl recordy
YEXE  Enlisted Paryomnel Sumber of enltated AYl cest centers % €
Records perionaet records
1640 Training nunber of studentis - A1 cont centery © 0K
erreltlcd i
1653  Garracky A BOS Gumber of BCcupanty Al fost cemtery " O £.8

b B A




i , |
DISTRIBUTION RULES FOR INTERMEDIATE FRODUATS AT HAS SAUFLEY
(SHEET 2 OF 4)

RMS .~ SUBCOST CENTER WORK UNIT INTERMEDIATE PRODUCT
CoDE (output) - DISTRIBUTION

\F SPECIAL SERVICES )

1F30 Special Services Total nimber of A11 cost centers % O0,E,
E military personnel on S
active duty within area
served by activity

1F40  Nonappropriated Military populat® .n A1l cost centers % 0,E,
Fund Act served )

B ADMINISTRATIVE SERVICES

110  Printing and Number of documents Cost Centers 1A,1C,1D,
Reproductinrn processed 1£,24,8A,4D,AA,60 % 0,

£,C
1320 Other Office Humber of documents Cost Centers 1A,1C,1D,
Services processed 1E,2H,4A,8D,AA,60 % O,

i - £,C

2A SUPPLY ACMINISTRATION

2A10  Supply Officers, H None - Throughput (not in
Direct Staff process analysis)

2A20  Administrative None Throughput (not in
PYanning process analysis)

26 FUEL SERVICES
2610 Bulk Distribution Barrels 6F Air Ops
2620 Retail Refueling Gallons (thousands) 6F Air Ops .

2H RETAIL OPERATIONS

2H10  Servmarts Line items issued A1l cost centars % O,E,C

2H20  Shop Stores Line ftems ifssued A1l cost centers % 0,£,.¢

N FI00 SERVICES

2410 Messes, General tiusser of meals Al cost -enters % O,€, .
g7 ved S




DISTRIBUTION RULES FOR INTERMEDIATE PRODUCTS AT NAS SAUFLEY

(SHEET 3 OF 4)

SUBCOST CENTER

RMS WORK UNIY INTERMEDIATE PRODUCT
CODE {outpuTt) DISTRIBUTION
4A MEDICAL SERVICES
4A10 Medical and Surgica) flumber of patients AY1 cost centers % 0O,E,
Facilities S
3] DENTAL SERVICES
4010 Derntal Facilities llumber of visits Al1 cost centers ¥ 0,E,S
6A COMMUNICATIONS
6A10 Administra. on Average number of Internally consumed in
personnel performing 6A
communications
functions
6A40  Telagraph llumber of messages 1A Command
68 SECURITY
6810 Security Humber of personnel Throuchput (not in
in security functions process analysis)~
6C AIR QPERATIONS
6C10  Administration Number af personnel Interrally consumed in
_ in 6C 6C
6C20 Aircraft Control Number of take-offs/ 6F Air Ops
- landings .
6C50 G~ound Electronics Feet3 of electronics Internally cersumed in
Maintenance devices repatred or 6C
maintained
6C60 Photo§rgoh‘c ‘lumber of pictures Squadrons % flying hours
Sarvices
600 Ordnance tiumber af persons 68 (Security-thraughput)
trained and qualificd ‘
6F CPERATIONS OF AIRCRAFY
6F30  A/C !linlenanté, liurdber of work nrdors Saquadrons 7 flying hours

drgantc

corcleted i

6.5




DISTRIBUTION RULES FOR INTERMEDIATE PRODUCTS AT NAS SAUFLEY
(SHEET 4 OF 4)

N
¢

RNS SUBCOST CENTER WORK UNIT INTERMEDIATE PRODUCT
CODE (ouTPUT) DISTRIBUTION

= =

Al ALRCRAFT MAINTENANCE

AA10  Administration Average number of Internally consumed in
personnel in AA AA

AAAO Power Plant Work orders completed Squadrons % flying hours
(Engineers)

AAS0 - Afrframes . Work orders completed Squadrons % flying hours

AA60  Avionics -Work orders completed Squadrons % flyino hours

AABD - Aviators " Work orders completed Squadrons % S

60 TRAINING, GENERAL

6J30 Training Ops, : Number of students Squadrons % S
Academic ' complieted

SAG0 VT " Humber of A-3 afrcraft  AK (AMD)

SEA0 VTS Number of A-3 aircraft  AA (AMD)

686




DISTRIBUTION RULES FOR INTERMEDIATE PRODUCTS AT NAS WHITING

(Sheet 1 of ¢) -

RMS SUBCOST CENTER WORK UNIT INTERMEDIATE PRODUCT

CODE (OUTPUT) DISTRIBUTION

1A COMMAND

1A10  Command and Executive Average number of A1l cost centers % O,

Offices personnel on base E, C, and S*
TA30  Public Affairs Number of actions A1l cost centers % 12,
0ffice completed E, C, and S
18440  Legal Qffice Number of legal cases A1l cost centers . O,
£, and S

1A50 Chaplain's Office Number of military A1l cost centers ~ 0,
population served E, and §

1C COMPTROLLER

110 Administration Average number of Consumed internally in
personnel in 1C 1C

1€20 Internal Review Number of procedura) 1A Command
studies comp.

1030  Budget and Statistics Number of special budget/ 1A Command
statistical reports

1€50  Payroll Number of civilian A1) cost centers : C
personnel on payroll

10 CIVILIAN MANPOWER MGT.

1010 Adminfstration Number of civilian A1) cost centers . C
emnloyees on base

1020 Employment Number of personne!l A1l cost centers
actiong

1040 Employee Relations Number of civilian A1} cost centers . C
erpioyees

1350 Employee Services Number of civilign A1l cost centers . £

employees

s R o R




DISTRIBUTION RULES FOR INTERMEDIATE PRODUCTS AT NAS WHITING

{Sheet 2 of 6)

RMS
411]3

SUBCOST CENTER

WORK UNIT
(ouTPUT)

INTERMEDIATE PRODUCT
DISTRIBUTION

1060

1070

Training

Safety

Number of students
enrolled

Number of changes in

accident rate

A1) cost centers % C

Thruput (not in Process
Analysis)

1€
1E70

1€20

1E30

1€40

heso

MILITARY PERSONNEL
Adminigtration

Officer Personnel
Records

Enlisted Personne)
Rdcprds

Training

Barracks and B80Q

Number of military
personnel on base

Number of officers’
records

Number of enlisted
personnel records

Number of students
enrolled

Occupants

- A1l cost centers % E

E, and S

Al1 cost centers X O,
€, and § .

A1! cost centers % O,

Al1 cost centers % E,
o |

AV] cost centers % 9.

Y F

1F30

1F40

RESALE AND SPECIAL
— SERVICES

Special Services
-

Nonappropriated
Fund Activity

Total number of
military personnel
on active duty in
area served by
activity

Yilitary population
served

All.cost centers % 0,

A1) cost t@nte;; <0,
E, and .5 RS

€, and §

B

wio

1J20

ADMINISTRATIVE OFFICE

SUPPLIES

Printing and
Repreduction

Gther Office
Services

Numbdbyr of documents
processed

Nymber of dotusents
processed

Cost centers 1A, 1C, 10|
1€, 24, 4A, 4D, 6J, AA
S 0. E.C :

Cost ceaters 1A, 1C, 1D,
Y€, 20, 4A, &0, 6J, AA
xo.:.c . b

6-8




DISTRIBUTION RULES FOR INTERMEDIATE PRODUCTS AT NAS WHITING

(Sheet 3 of ¢)

RMS

SUBCOST CENTER

WORK UNIT

INTERMEDIATE PRODUCT

CODE (ouTPUT) DISTRIBUTION

2A SUPPLY
ADMINISTRATION

2A10  Supply Officers, None Thruput (not in Process
Direct Staff Analysis)

2A20 Administrative None Thruput (not in Process
Planning Analysis)

8 INVENTORY CONTROL-

2810  Stock Control Line items A1l cost centers % O,
Requirement . .

2626 Stock Contra) Line jtems All cost centers £ 0,
Requirement E. C, S

2830  Receipt Control Line items A1l cost centers £ 0,
MGT E, C, S

2¢ PURCHASE
Buying Operations Purchase Action :l!ccogt centers % U,

2) MATERIAL CONTROL

2D30 lIncoming Storage Measurement tong A1l cost centers O,

. Operations €, ¢, S

2040 " Storage and Custody Measurement tons All cost centers % O,

Operations E. C, S
e

3 FUEL OPERATIONS

2620  Retai) Refueling Gallons (thousands) 6F Operation of Afrcraft

b4 » RETAIL OPERATIONS

JM10  Servmarts Line ftems issued 2“ cost centers . O,

MY Voluse of sales A1l cost centers % O,

Clothing Steres

33 -

1

T Adad R
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DlS?iTBUTION RULES FOR INTERMEDIATE PRODUCTS AT NAS WHITING
(Sheet 4 of ¢)
Ay SUBCOST CENTER WORK UNIT INTERMEDIATE PRODUCT
(OUTPUT) DISTRIBUTION
2 MOUSEHOLD 600DS
2M10 Operstions Applications A1l cost centers, % 0,
1]
2% 00D SERVICE
ZN10  Nessos, General Number of meals served A1l cost centers % O,
»
A MEDICAL FACILITY
A10  Medica) and Surgical Number of patients A1l cost centers % 0,
Facilities , , '
QENTAL FACILITY

Dents! factlities

Number of visits

A1l cost centers X O,
[]

Adrcraft Centrol

Adrersft Tornimd

Nunbgr of personne!
in 6C ,

Nusbar of take offs/
1andings

Pounds of cargo and
average weight of
patsengersy

A COMUNICATIONS .
GAY0  Adminfstration Averags number of Conaumed intermally in
perscnngl gorforning 6A
communications functions
Lsaco Telegraph Number of messapes 1A Command
ss SECURITY Number of peocple Thruput (not in Process
perforaing security Anglysis)
functions
ALS OPERATIONS
10 Adninistration

Consumed intermally in
{4
6F Operation of Afrcraft

8F Operation of Atrcrgft

610




DISTRIBUTION RULES FOR INTERMEDIATE PRODUCTS AT NAS WHITING

(Sheet 5 of 6)

RMS
CODE

SUBCOST CENTER

WORK UNIY
(OUTPYT)

INTERMEDIATE PRODUCT
DISTRIBUTION

6C50

660

6C70

Ground Electronics
Maintenance

Photographic Services

Ordnance

Feet3 of electronics
devices repaired or
maintained

Number of pictures

Number of personnel
trained

2gnsuned internally in

Squadrons X flying hours]

68 Security (thruput)

113
€F30

OPERATIONS OF AIRCRAFT

A/C Maintenance,
Organic

Number of work orders
completed

Squadrons X flying hours

€J
€J10

6320

6J30

TRAINING, GENERAL
Training Operations

Training Operations
Flight

Training Operations
Acadenmic

Number of students
completed

Number of students
completed

Number of students
Completed

ot
w

Squadrons

B
wn

Squadrons

"
w

Squadrons

AA

JAMID

ARZ0

BT

240

AASO

&A60

“ang0

ATRCRAFT MAINTENANCE

DEPARTMENT

Adminigtration

Qus ity Control

Material Control
f

‘Pouer Plpnt

(Engines)
Airframes
lvioqics

Aviators Cquipment

Average number of
personnel in AA

Number of inspecticng
Number of 1ing iters

Vork grders completed

Work oraers completed
Vork orders completed

Nork orders complated

Consumed internally in
AA :

6F Operation of Aircraft
8F Qperation of Atrcraft

&F Operation of Kircraft

6F Operation of Atrcraft
6F Oceration of Aircraft

6F Operation of Ajrcepft

6-11
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DISTRIBUTION RULES FOK INTERMERIATE PRODUCTS AT *iAS WHITIN®
(SHEET 6 OF 6)
RMS SUBCOST CENTER WORK UNIT INTEPMEDIATE PRODUCT
CODE : (OUTPUT) DISTRIBUTION
ARJ0  Support Equipment Work orders completed 6F Operation of Aircraft
$B30 V12 Number of students ¥y13
completed
S840 VT2 fiumber of A-3 aircraft AA Afrcraft Maintenance
A
$C40 V13 Number of A-3 afrcraft AA Adrcraft Maintenance
R




DISTRIBUTION RULES FOR INTERMEDIATE PRODUCTS AT HAS ELLYSON

(SHEET 1 OF 4)

WORK UNIT

INTERNEDIATE PRCDUCT

RMS SUBCOST CENTER
coDt (OUIPUT} - DISTRIBUTION
: .
1A COMMAND EKECUTIVE OFFICE ‘ ’
1A10  Command and Execntive Average nunber of “' Ai| cost centers % O,E,
Qffices personnel on base I 1% :
T1A30  Public Affairs “'Nulber of octions A1l cost centers % 0,E,
Otfice: _ completed: \ ’ L
1840  Legal Office ‘nu-ber of legal A1 cost centers % O,E, -
» L cases: s . T
1A50  Chaplain's Office lfuu-ber of lilitlry . _A1N cost centers % O,E,
o . ‘population served B :
15, MANAGEMENT ENGINEERING ‘
1610 Operations L uulbef'ofv!n;truc:“ YA Command
o tions written . E :
1C - COMPTROLLER |
1610 Aditn!stratinn‘ - Tlvofage>nq-hc} o', !nteéially consymed in
o ; perSénuo) in X0 R4 ’
1e30 Budget and . Nu-bcr of. suocial A Command
. Statistics - bndgat[&tatistt:al T
- reperts &y S .
1C40  Accounting Number of docu-onts " 1A Command
‘ T processod A |
10 ClvILIsN pEmsommEL. . ,
1010 Adminfstration’ Nusber of civilian A1l .cost centers % C
S i :clilovocs on base S ‘
1010 Safety Changes tw a:cidon**fiﬁn Thesuohput (not in
" - ' rate’ : .gracess asalytig)
16 MILITARY PERSOMNEL ) . _
1€20 gfficgr 'crsoancl ~ Bunber ef offigaa COA1L cost centers % 0
l.,,lu:m'au , ’ttcarcs o L
W Ealistes 'ttsoantf’ " uumber of en!lsttﬂ WYY cott centers % €
Kecaedy . resardsy Y ' -
M40 Tesining 7 lamber. ot Studeats . A1) cost ceaters 3 0,€
o - lareticc T
1)

s
#
=

A —_ - -




}ores SUBCOST CENTER 'WORK UNIT INTERMEDIATE PRODUCT
Co0E - : (CUTPUT) DISTRIBUTION AﬁJ
'itsﬁlf'airracks,l 80Q - . Number of occupants A11 cost centers % 0,E,S

- DISTRIBUYION RULES FOR INTERMEDIATE PREPUuCTS AT MAS {11YSON
(SHEET 2 OF 4)

_ Reproduction processed : 1€,2H,4A,4D,60,A9 % 0,E,S
1J20  Othar Office Nusber of documents vost Centers 1A,18,1C,10,
Services processed 1€,24,4A,4D,60,A9 £ 0,E,S
2A ADMINISTAATION
“J 200 . Supnly Officers None : Throuohput (n
L © Direct Staff ' » procggspanu‘yg*s)
2A20 Admintfatrative ' None Throughput (not in

¢ SPECIAL SERVICES ”
1530 Spectal Services  Total number of - A1) cost centers % O,E,
o o B silitary personnel H

- . on duty within ares
served by activity _
1#40  Honappropriated ~ Military population A1 cost centers 3 0.,
' Fund Activities ~_served 8 :

1 . AOMINISTRATIVE SERVICES
1310 Printing and =~ Number of documents Cost Centers 1A,18,1C,10,

Plannfng _ ’ process analysis)
26 PG\ OPEMATIONS
610 Gk oistribudion ~ Barrels Traintne Squadron SH
2620 Retat! Fueling Gallens (thousands) Trataing Squadron SH

T TAIL QPERATION
Servasrts Line items 1ssued AVl cost ceaters % O,F
3 $000 SKRVISER
tl%d Httic;. S$eceral Nusber of scals A1Y cost centers % O.C,
: served H

$-14




DISTRIBUTINN RULES FOR INTERMEDIATE PRODUCTS AT NAS ELIYSON

(SHEET 3 OF 4)

WORK UNIT
(ouTPuT)

IHTERMEDIATE PRODUCY
DISTRIBUTION

Humber of patients

gll cost centers % 0,F,

Number of visits

AV} cost centers % O,F,-
s .

Average number of
personnel performing
communications
functions

Humber of messages

Internally consumed in
6A

1A Command

Humber of people
performing functions

Throughput {nat in
process 2analysis)

Hymber of personng)
in 6C

Husher of take-offs/
landings

Pounds of carge and
averjoe ueight of
passengers

Rusber of pictures

Internally consumed in
&C
Trainine Squadren SH

Trainine Scuadron M

Tratning $~radron §%

RMS SUBCOST CENTER

CO0E

4A MEDICAL SERVICES

4A10 Medical and Surgi-
cal Facilities

4D DEHTAL SERVICES

4010 Denta) Facilities

6A COMMUNICATIONS

6A10 Administration

€A40 Telegraph

68 SECURITY

68 Security

6C AJR QPERATIONS

6C10 hMainistration

6C20  Aircraft Control

"6C30  Aircraft Terminal

6(62 = Photographic
Services

h
6J TAAINING, GEUERAL
6520 Training Operatigny

Flignat

Juaber of studenty
comploted

Tratning Sguadron SM

e




DISTRIBUTION RULES FOR INTERMEDIATE PRODUCTS AT MAS CLLYSOR
(SHEET 4 OF 4)

RMS SUBCOST CENTER WORK UNIT INTERMEDIATE PRODUCT

C0DE (OUTPUT) DISTRIBUTION

AA ATRCRAFT MAINTENANCE

AA10  Administration Average number of ' Trainina Squadron SH \
nersonnel

SH40 HT8 Number of A-3 status AA Aircrayt Maintenance
aircraft




DISTRIBUTION RULES FOR INTERMEDIATE PRODUCTS AT NAS PENSAZOLA

{SHEET 1 OF 8)

INTERMEDIATE PRODUCT

RMS SUBCOST CENTER WORK UNIT
CODE (ouTPUT) DISTRIBUTION
A COMMAND
1A10 Command & Executive Average number of A1l cost centers by % 0,
Offices personnel on base E,C,S
1A20  Reception Center Kumbe: of visitors Internally consumed in A
1A30 Public Affairs Number of actfions A1l cost centers except
HAVSCOLCOM by % 0,E,C,S
1240 Legal Office Number of legal A1l cost centers by % 0,
cases £,S _
$931 Chaplains tiumber of military A1l cost centers by % 0,
population served ,
99%3  Family Services Number of military A1l cost centers by £ 0,
population served E,S
8 ADMINISTRATION
110  Administration Average number of Internally consumel in B
personnel in B
1E20 QOfficer Personnel Number of officer A1l cost centers except
Records records HAVSCOLCOM, SDOO, SFOO,
and KBOO by % 0
1€30 Enlisted Personne! Humber of enlisted A1l cost centers except
Records records NAVSCOLCOM, SDOO, SFOO,
and XBOO by % €
1E40 Training Number of students A1) cost centers by % 0,
enrolled E,
110 Printing and Rumber of documents Internally consumed in 8
Reproduction processed .
1J20  Other Officer Humber of documents Al cost centzrs except
Services processed NAVSCOLCOM by % 0,E,S
6A10 Communication Humber of personnel A1l cost centers by % O,
Adminigtration performing communica- £.C.S
tions functions
6A4C  Telegraph Number of messiges Cost Center &
6680 Brig Occupants Throughput (not in
pracess analysis)
9921 Barracks § R0Q Occupants AY) cost centers by % O,
£,5
9932 Officers Mess Officer papulation Ali cost centers by % O
served
§334  CPO Clud Eltgidble personne!) A1l cost centers by %

R R
SHESR

TSR




DISTRIBUTION RULES FOR INTERMECIATE PRNPUCT"

{SHEET 2 OF 8)

I

HA ne S AN

RUS
Cobe

SUBCOST CENTER

WORK UNITS
(outpuT)

INTERMEDIATE PRODUCT
DISTRIBUTION

9937

9938

Specfal Services

Band

Number of military
personnel on active
duty in area served
by activity

Humber ¢ functions
attendedu

A1l cost centers by % 0,
£,S

Throuahput (not in
process analysis)

AA10
AA20
AA30
AA40
* AASO

AA6O

AR70

AABO

AASO

AIRCRAFT MAINTENANCE

Administration
Quality Control
Material Control
Power Plant
Afrframes

Avionics

Ammunition Material

Aviation Eguipment .

Support quipment

Average number of
people in AA

Humber of line items
Humber of line {tems

Work orders completed

Work orders complefed_

Work orders completed

Not applicable

Work orders completed

Work orders completed

Internally consumed in C

Internally consumed in C
Internally consumed in C

Cost Centers $D00, SFOO,
and KBOO by % flying
hours

Cost Centers SDOO, SFQO,
and KBCO by % fiying
hours

Cost Centers SD00, SFOO,
and KBOO by % flying
hours

Throughput (not in
process analysis)

Cost Centers SDOO, SFOO,
and XBOO by % flyina
hours

Cost Centers SD0O, SFOO,
and KBOO by % flying
hours

6C10

6C20

6£30

AIR OPERATIONS
Admintistration

Afrcraft Contro)

Afrcraft Terminal

Number of verscnnel
in D )

Kvicber of take-offs/
landings L

Pounds of cargo and
weight of passengers

Internally consymed in D

Cost Centers SUNO, SFIO,
and KBGC by % flyine
hours

Cost Centers SONO, SFOO,
§2d ¥BA0 By flytne
nours

b-18




DISTRIBUTION RULES FOR INTERMEDIATE PRODUCTS AT NAS PENSACOLA
(SHEET 3 OF 8)

RMS
CODE

SUBCOST CENTER

WORK UNITS
(ouTPUT)

INTERMEDIATE PRODUCT
DISTRIBUTION

6C50

. 6C60

6E10

6E20

€F30

6C40

Ground Electronics

Maintenance

Photographic
Services

Port Services
Administration

Deep Sea Survival

Maintenance,
Organic

Crash & Rescue

Cubic feet of electron-
ic devices repaired or
maintained

flumber of pictures

>

Number of personnel
performing port
services

Humber of craft
operated

Work orders completed

Not applicable

Internally consumed in D

Cost Centers SDOO, SFOO,
and XB0O by % flying
hours

Throuahput (not in
process analysis)

Throuahput (not in
process analysis)

A1l cost centers by
% aviator

Throuchput {not in
process analysis)

1010

1C20

1C40

1CS0

1€70

COMPTROLLER
Administration

Internal Review
Accounting
Payroll

Disbursing

Average number of
personnel in E

Humber of procedura)
studies completed

- Number of documents

processed

Number of civilians
on payroll

Number of transactions

Internally consumed in E

All cost centers except
HAVSHOLCOM by » 0,£,C,S

A1l cost centers except
IMAVSCOLCOM by % 0,E,C,S

All cost centers by ¥ C

A1l cost centers by ~ 7,
£, .

1410

YH20

130

1H40

DATA PROCESSING

Administration

Analysis and
Programming

ADP QOperations

reypunch Opera-
tions

Average nymber of
personnel in F

lot applicable
Equigment operatine
haurs

Humber of cards
(thousands)

Internally consumed in F
Internally consumed in F
A1) cost centers by * O,

€.C.S

Internally consured in F

o T o AL




DISTRIBUTION RULES FOR INTERMEDIATE PRODUCTS AT NAS PENSACOLA
{SHEET 4 GF 8)
RMS SUBCOST CENTER WORK UNITS INTERMEDIATE PRODUCT
CODE ) (ouTPUT) DISTRIBUTION
6 DENTAL FACILITY )
4010 Dental Facility " Number of visits 21; cost centers by % O,
H INOUSTRIAL RELATIONS '
)
1010  Administration Not applicable Internally consumed in H
1020 Employment iumter of personnel A1l cost centers by % C
actfons
1030 Wage and Classifi- Number of classifi- A1l cost centers by % C
cation catfons completed
1040 Employee Relations Humber of civilian A1l cost centers by % C
employees
1050 Employee Services Number of civilian A1l cost centers by % C
employees
1060 Training Number of students A1l cost centers by % C
enrolied
1070  General Safety Number of changes Throughput (not in
’ ; in accident rate process analysis)
- F R o ]
J MANAGEMENT ASSISTANCE
1810 Management Angl;sis Hot applicable Throughput (not in
process analysis;
1820 Engineer Yot applicabie Throughput (not in
o process analysis)
X M A RVICE
4C10  Medical Pacilities Humber of patients A!; cost centers by % 0,
€,
F _
N SECURITY
6310 Administration Number of people Throughput {not in
performing security process analysis)
functions
6820 Police § Guards Hot applicadle Throvohput (not in
process analysis)
R Jl

6-20




DISTRIBUTION RULES FOR INTERMEDIATE PRODUCTS AT NAS PENSACOLA

(SHEET & OF 8)

]

INTERMEDIATE PRODUCT

RS SUBCOST CENTER WORK UNITS
CODE (oUTPYT) DISTRIBUTION
6840  Shore Patro! Yot applicable Throughput (not in
process analysis)
6860 Fire Fighters Not applicable Throughput (not in
Structural process analysis)
N SUPPLY.
2110  Supply 8 Staff Number of personnel Throughput (not in
in N process analysis)
2720 Contract Execution Number of line items Throvohput (not in
' processed process analysis)
2220 Other Stock Contro! Number of 1ine ftems Throughput (not in
Operations processed process analysis)
2142 Customer Service Line items issued A1l cost centers by % 0,
: Stores ’
2131 Care of Material Measurement tons A11 cost centers by % 0,
{n Storage ’
2145 Material Screening Line items A1l cost centers by % 0,
and Idantification .
2136  Inventory Line items A11 cost centers by 3 0,
1
2310  Freignht Measurement tons Throughput (not in
process analysis)
2124  Shipping Measurement tons A1l cost centers by £ 0,
»
2121 Packing Measurement tonsg A\é cost centers by % 0,
. .
2210 Requisttion Pro- Ling items A1l cost centers by % 0,

cessing

I

_‘d

A1} cost centers by % O,
€,$
~

OH SUPPLY - HOUSEHOLD 6000S
2330 Household Goods Applications
L
oF SUPPLY - FUEL
2141 Fuel § Lube O €allons (thousands)
———————essm—

8-21
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Cost Centers $000, SFOO,
and X800 by % flyine
hours

-

N
R




DISTRIBUTION RULES FOR INTERMEDIATE PRODUCTS AT NAS PENSACOLA

(SHEET 6 OF 8)

RMS SUBCOST CENTER WORK UNITS INTERMEDIATE PRODUCT
CODE (ouTPUT) DISTRIBUTION
oM SUPPLY - MESSES
9911  General Messes Meals served A1l cost centers by % E,
S
P SALVAGE
3A10  Administration Line items Throuchput (not in
process analysis)
3A20 Receipt & Storage Measurement tons Throuohput (not in
process analysis)
3A30 Scrap Processing Measurement tons Throuahput (not in
process analysis)
3A40 Maintenance Hot applicable Throuohput (nct in N\
Equipment process analysis)
3A50 Demilitarization Measurement tons Throughput (not in
process analysis)
3060 Reclamation Ling ftems Throuohput (not in
process analysis)
3A70 Disposable Property liot applicable Throuohput (not in
Sales process analysis)
Q TRAINING, GENERAL
6J10 Training, General Rumber of students Cost Centers SDOO, SFOO,
graduated and KBOUO by % S
6J20 Training, Flight Number of students Cost Centers SU0O, SFOO,
oraduated and KBOO by * §
9550 ::int:noncc. Aydio- Mork orders completed Internally consumed in 0
su
9560 Maintenance, Work orders completed Internally coniumed in 0
Training Aids
9570 Maintenance, Mork ordery completed Internally consumed irn 0
Training Alds
| S
] NAVAL AVIATION SCHMOOLS COMMAND
1400 Command & Executive Averace nyumber of Cost Centers S, 7, and
Steft personnal ia the U by %2 0,E,C
conmang (Cum)
—

6.22




DISTRIBUTION RULE FOR INTERMEDIATE PRODUCTS AT NAS PENSACOLA
"SHEET 7 OF 8)
RNS SUBCOST CENTER WORK UMIT INTERNEDIATE mom
CODE ((ouTPuT) DISTRIBNTION
KE30 Personnel Records Number of enlisted and Cost Centers $, T, ul
officer records (CUN) Vby s o0,k
6J31  Training fio work units reperted Throughput (net 1n |
{cun process amalysis)
6J35 Traising, A.1.T. Number of studests Internally consumed in &
enrolled
6337  NMidshi Indoc- Nesber of students Throushput (not in
trination Scheel onrelled process amalysis)
KK20 Other Office No work wnits reperted Throuphput (net in
Services precess amalysis)
$000  YT4 SQUADRON
$S010 Command & Executive Average number of Internally consumed 1n
Stoff personne] ia squadrea $000
$020 Administratien Average number of Internally consumed fa
persoanel 1in 3000 $HO0
$030 Trataing Number of students Internslly consumed fa
earelled 800
S840 A/C Naintessace, Sumber of A-3 air- Cest Center €
Organtec craft asstgned -
“ R M
SFO0  YT6 SQUADRON
SFI10  Commend & Executive tusber of persenns) Internelly consumed 1n
sStaff 1a the commend 3700
$F20  Administration Reaber of persenne! Internally consumed in
ia SFOO $F00 Y -
SF30  Trainfag Humber of students Intarnally consumed in
earelled SFe
SFA0  A/C Maintenance Nusber of A-3 atr- Cost Center €
Organic craft assigned
YI10 SQUADRSY
RA10 Admiafstration Nember of personnel Internally consumed t»
1n the commend 0
KF10  Operotions Flying hours Internally consumed 1o




DISTRIBUTION RULES FOR INTERMEDIATE PRODUCTS AT NAS PENSACOLA

e (SHEET 8 OF 8)
RMS SUBCOST CENTER WORK UNIT INTERMEDIATE PRODUCT
CODE (ouTPUT) DISTRIBUTION

F=== —
¥FF30  Afrcraft -Mainten-
ance, Organic

KJ20  Flight Training

Number of work
orders completed

fHumber of students
on board

¥J30 Flight Training, Hlumber of students
Academic on board

Cost Center C

Internally consumed in

K800

Internally consumed in
K800

S AYJATION OFFICERS CANDIDATE SCHOOL {AOCS

6J32 Training, Pilot Kumber of students
enrolled (CUNW)

Cost Center R

T FLIGHT SYSTEMS (FS)

6J34 Training, Flight
Systems for Pllots

Number of students
enrolled (CuM)

Cost Center R

M

v AYJATION OFFICERS INDOCTRINATION

6J36 Indoctrination Number of students

Cost Center R’

enrollad (CUM)
F
L] SURVIVAL TRAIK]NG

6333 Training, Surviva) Kusber of students

enrolled

Throughput (not in
process analysis)

_

1 BANT ACTIV
0062  CNATRA Staff

AT NAS PENSACOLA

6200 CNABATRA Staff

1111 Fitght Demonstration
Tean

kD00  Aviation Museum

MAD Maring Avigtion Detacheent

Tarouphput (not 1in
process 2ralysis)

Throughput {not fn
process analysis)

Throuphout (not in
process analysis)

Throughput ;not in
process analysis)

Throughput (not in
process analysis)




(SHEET 1 OF 5)

DISTRIBUTION RULES FOPR INTERMEDIATE PRODUCTS AT NAS MERIDIAN

-

RMS SUBCOST CENTER
CODE

A COMMAND & STAFF

1A10 Cosmand § Execu-
tive 0ffices

1A30 Public Affairs
Office

TAQ0  Legal Office
9931 Chaplain's Office

1010  Comptrollers O0ffice
‘§1C70 Disbursing

1610 Civilian Nanpower
Managenment

1070 Safety

WORK UNIT
(oUTPUT)

Average number of
personnel on base

Number of sctions
completed

Humber of legal
cases

Number of military
personnel served

Number of studies

fiumber of transactions

Number of civilians
on base

Number of changes in

accident rate

INTERMEDIATE PRODUCT
DISTRIBUTION

)

A1) cost centers by £ 0,

A1l cost centers by £ 0,
E,C,S

A1) cost centers by % 0,

A1l cost centers by 3 O,

S
Internally consumed in A
Internally consumed in A
A1l cost centers by $ C

Throuahput {(not in
process analysis

Sesem—

8 ADNINISTRATION

1€20 Officer Personmel
Records

1£30 Enlisted Personne)
Records

9921  Barracks § 80Q

6A30 Communications,
Teleagraph

6AB0 (Communications,
Telephone

9937 Special Services

1840  Keypunch Operations

1310 Printing and Re-
production

ARIO0  Adaintstration

¢ ALRGRAFT WAJATENANGE

Number of officer
records

Number of enlisted
records

Occupants
Nusber of messages
Humber of official

cally

Humber of military
population served

Number of cards
(thousands)

Husber of Cocuments
processed

Average nundar of
personnel {n AA

A1l cost centers except
$600 & SJOO0 by X O

A1l cost centers except
SG0C & SJ00 by % E

A1l cost centers by % 0,

Cost “enter a
Cost Center A

A1l cost centers by % O,

A1l cost centers by % O,

A1l cost centers by % O,

.

Internslly consumed fa AA

o NSNS




DISTRIBUTION RULES FOR INTERMULIATL PRODUCTS AT %AS MERIDIAMM

(SHEET 2 OF §5)

WORK UNIT
{OUTPUT)

INTERMEDIATE PRODUCT
DISTRIBUTION

Humber of inspectipus

llumber of line items

Work orders completed

Work orders completed

Work orders completed

Work crders completed

Work orders completed

Internally consumed in
Internally consumed in

Cost Centers SG00 and
SJO0 by % flying hours

Cost Centers S600 and
SJ00 by X flyino hours

Cost Centers SG00 and
SJO0 by % flyina hours

Cnst Centers SGUO and
SJO0 by % flyina hours

Cost Centers SG00 and
$J00 by % flyine hours

Ak
AA

Humber of personnel
in D

Number of take-offs/
landings

Not spplicabdle
Cudic feet of elec-
tronic devices
Number of pictures

Flight hours (no RLI)

Mork or3crs carnleted

Internally consumed in
Cost Centers SGOO0 and
$J00 by %2 flying hours

Throughput (not in
process analysis)

Internally consumed in
Cost Center SG00 and
SJ00 by X flying hours

A1l cost centers by 2
Avl

Cost CQniars S600 and
$J00 by . tlying hours

Nuymber of patients

M1 cost centers by £ 0,

S

RMS SUBCNST CENTER
CODE :
AA20 Quality Contro)
AR3C Material Control
ARAC  Power Plants
AAS0  Airframes
AAG0  Avionics
AAB0  Aviators Equipment
AAS0  Support Equipment
0 AIR OPERATIONS
6C10 Administration
6C20 Afrcraft Control
6C40 Crash & Rescue
6C50 Sround Electronic
Hatntenance
6C60  Photographic
Services
6J20 Flight Support
6F30 NMaintenance
Organic
L
1 DENTAL SERVICES
4010 Dental Factlity
F—_
F NEDJCAL SERVICES
4010  Medtcal Factlity
_

Nysber of patients

]

A1l cost centers By 2 O,

6-26
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DISTRIBUTION RULES FOR INTERMEDIATE PRODUCTS AT NAS MERIDIAN

(SHEET 3 OF §)

RMS SUBCOST CENTZR WORK UNIT INTERMEDIATE PRODUCT
cene (OUTPUT) DISTRIBUTIOR
6 SUPPLY - GENERAL
2110  Supply Officers kot applicable Throvahput (not in
and Staff grocess analysis)
2210  Requisitions Line ftems A1) cost centers by ¥ O,
. . E.C,S
2220 Stock Control Line items :1; gost ceaters by 7 0,
2520 Cataloging llumber of identifi- A1) cost centers by % 0,
cations €.C.$ '
72136 Inventory Contr~} Line items Throughput (no* in
precess analysis)
2720 Contract Execution Actions processed Throuohput (not in
process analysis)
2850 Contractor Payment Invoices processed Throuahput {not in
process analysis)
2121 Packing Measurement tons Internally consumed in 6
2131 Care of Material MNeasurement tons Iinternally consumed in 6
in Storage
2132  Rewarehousing Measurement tons Internallv consumed in G
2124  Shipping Measurement tons Internally consyred in 6
2122 Bulk Issue Neasurement tons :ll cost centers by 2 0,
+.€.8
2123  8in lssue Mei.urement tcni Alé ;osa centars by % 0,
£.C,
9943 Clothing Stores Volume of sales :\; cost centars by % O,
2142 Servaart Velume of sales el; cost centers by ¥ 2,
L SUPPLY . HOUSENOLD 60DDS
2330 Mousehold Goods Appltcations :ll cost centers by ¥ O,
3
wf SUPPLY . FUEL OPERATIONS
2141 Retatl Refueltag Gallons (thovsends) Cost Centery $GO° 404

5200 by % flying hours

§-1?




DISTRIBUTION RULES

(SHEET 4 OF 5)

FOR INTERMEDIATE PRODUCTS AT NAS MERIDIAN

RMS SUBCOST LENTER WORK UNIT INTERMEDIATE PRODUCT
CODE (OUTPUT) DISTRIBUTION
r—'ﬁ‘
HM SUPPIY - FOOD SERVICES
3911 Messes, Genera® Humber of meals A1l cost centers by % E
served
1 SECURITY
6B10  Adm:nistration flumber cof personnel Throuashput (not in
performing security process analysis)
functions
6820 Police & Guard, Not applicable Throughput (not in
C:vilian process analysis)
6840  Shore Patrol ot applicable Throushput (not in
process analysis)
J 1RAINING
6J10 Training, General Students graduated Cost Centers SGOO and
SJO0 vy 9 S
6J20 Training, Flight Students graduated Cost Centers SGOQ and
SJ00 by %
§430 Training Student:c oraduatied Cost Centers SGOO and
SJ00 by % S
K PULLIC WOKKS
9100 Administration Th -oughput (not 1n
process -analysis)
9110  Public Works Throuchput {not 1in
Administration process analysis)
9120 Engineering Throughput (not in
process analysis)
9130 Family Housing Throughput (rot in
Administration process analysis)
9200 Shop Operations Throushput (not in
process analysis)
9400 Vehicle Operations Throuahput (not in
process analysis)
9500 Vehicle Maintenance Thraughput (not in

process analysis)

6-28




DISTRIBUTION RULES FOR INTERMEDIATE PRODUCTS AT NAS MERIDIAN

(SHEET & OF 5)

RMS SUBCOST CENTER WORK UNIT INTEPMEDIATE PRODUCT
CODE (ouTPULT) DISTRTIBUTION
7600  Utility Plants Throughput (not in
process analysis
7830 Maintenance >hops Throughput {not in
process analysis)
8200 Electricity Throuahput (not in
process analysis)
SG0O VT7 SQUADRON
SG10 Command & Staff Average number of Internatly censumed in
personnel in SGOO SGGO
SG20 Administration Number of personnel Internally consumed in
supported SGOO
SG30 Training Humber of students Internally consumed in
aboard in SGGO SGOO0
SG40 A/C Maintenance A-3 status aircraft Cost Center C
Organic assigned
$J00 VT9 SQUADRON
SJ10 Command & Staff Average number of Internally consumed in
$300
SJ20 Admiristration Number of personnel Internally consumed in
supported $J00
SJ30 Training Number of students Internally consumed in
aboard in SJ00 €40
SJ40 A/C Maintenance A-3 status aircraft Cost Center C

assianed

.29
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